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Abstract of WO01 02400 

Novel fused imidazole compounds of general formula (I), pharmacologically acceptable salts thereof, or 
hydrates of both, exhibiting adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mellitus and complications of diabetes; wherein R<1> is optionally alkylated amino 
or the like; R<2> is hydrogen, alkyl, or the like; R<3> is optionally substituted aryl, a pyridinone group, a 
pyrimidinone group, or the like; Ar is an optionally sybstituted aryl or heteroaryl group, or the like; and Q 
and W are each independently N or CH. 
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(57) Abstract: Novel fused imidazole compounds of general formula (I), 
pharmacologically acceptable salts thereof, or hydrates of bom, exhibiting 
adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mellitus and complications of diabetes; wherein R 1 is 
optionally alkylated amino or the like; R 2 is hydrogen, alkyl, or the like; R 3 
is optionally substituted aryl, a pyridinone group, a pyrimidinone group, or 
the like; Ar is an optionally sybstituted aryl orheteroaryl group, or the like; 
and Q and W are each independently N or CH. 
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7) a) AD^>Ift/:ttCl~C6 7MJHT'I^^nT^Tfe<}:<. 

g$»b-D /\wf>mi-, 7\<Lmm£tz\z&mm$:iivxtox&&tot) 

)l-#*zs)imxm&ZtlXtoXh£toC 1~C 6 7JWH. b-2) SMS 
^WbWCfccfc^C 3~C 6 yi?07M;hC 1 ~C4 7MM, 
b-3) C3~C6->^Q7 ^^STM^ $ nx </> 3 v b H o V M U 5 
yJH, £fctt8) a) AD^>If SfcttC 1-C 6 7M^ST*giStl 

T^Tt>«fc^*;i'#^vJl/STB«iSnTViT i b«t^C 1 ~C 6 7^^S> 
b-2) g&8£#LXV>Xt>J:V>C 3~C 6 z/?a7)l*)l-C 1-C47JU 

^fe«b-3) c 3~c Qi/^ujjv^jvmxtn^nmm^nxto 

QfeJ;m ! «|5l-^^«^oTN^fcliCH^Si*-r^. ) XS£n37S/b 
•J^>«f*ft:(A2) £, -&5£ArC0X (5*«K XliAoy>^f$, Artel) 
m*GVXtoXh£to7*)-)\,m. 2) fi&S£WLX^Xfc e fc^'\xD7U 
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-jim. 3) Any>B-?*fc»c i-c6 7;wuSTS^$nTViTt)«fc 

<£*B^J&*C 1 ~C 6 7;U*;Ug£fcteC 3 ~C 6 ->^07MiHT"l^ 
*;i^Tfi&$ttTt>T&«fc<£*]il : Fj&«C 1~C 6 7WS*fcttC3- 



(A3) 

(5£*> L\ R\ R 3 , Ai\ Q&£XM\$fftmj£mzmC&& : £tl j etiMf!k-?2>. ) 



R 2 -^Q^NHR 3 
(A2) 

(it*, IA R 2 > R 3 > QfeiUJWttgfUE^Htl^USSr-tn^tljRiSTS. ) T'3 
$n^75; If US?>83M*(A2) t. -HKsSArCOX X, ArttffllEJtHH 






(A3) 
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T^$n57vMU7S- / tT'J v>U§*l& (A3) £fc L< li-tnSO* 

ftttosstis^s ; ±ieic^^TR 3 ^*N-c 1 ~c 8 7;m^-2-**v tru 
iT^s7y;P7 = y t: u >ss$# (A3) * \t^<D^ t> t < n e> 

; TSEHK5S; 

V 1 H Ar 



(5£4u L 1 , RK R\ Ar, Q*3«ktPfftt«fE««fcRi;S«:-tn^ f n«i*r*. ) 
■C*$n57vJV75; tf U x>^#{A3) fcPOClj^SET, raKJ££-t!:3£ 



(sc*, l 1 , r% r 3 , Ar> t&&zw\mjizfemzmc&&*n*nM#.?z. ) 



rat, l 1 , r% r 3 , Ar. §&&m\m&femzmKm%*n*n&»fctz. ) 

TSSns 7 *s)V7 5 / £ U v >3§3I# (A3) £i£&#flET& 3 W47 5^7 5 




(A3) 
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L 1 




(A4) 



(5^ IK IK R\ Ar, Q*5«kOTi«(fl3?g«HPID»*^n^ ; n*flc-r*. ) 

-e^ns-r a y vtf u (A4) *fen-€-©ta s b u < «^n^o*si% 

©Kit^S ; TIB— 

L 1 H Ar 

R^CT^NHR 3 
(A3) 

(5£*, R 2 , IK Ar, Q^^lAVttMfB^^I^US^^n^nS^-rs. ) 
T^n57yJV75; fcT'J 5? IA3) £NMP □ 'J H» 



L 1 




(5£*, L', R\ R 3 , Ar, Q^ckOTiBuSB^tt^lHlCa^^n^n^-rSc ) 
TSl $ *13 <f 5 V hf U v (A4) £ tt-t © Jfi t> L < tt-t tl e. ©7K?P#I 
©SiS^fc ; ±IB{C43^TR 3 ^'N-C 1 ~C 8 7fr*)\r-l-ttV f'J y-JUT 
5 M\> U v^ijfStt (A4) $.tc\Z*<D&b L < ^tlb©7K?n^(Z)Mii 
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L 1 




(A2) 

R 

(A4) 

(5S«K L', R 2 , R 3 > Ar, Q*5<kmttWIB^«»CRIi:SS:-tn-?n*(*'r*, ) 
£ n* 'T 5 tf U v >« (A4) * <Dt& t> t < n s> ©*?D& 
©Sii#& ; ±I21'43^T75 / ti'J 2^>«iift: (A2) £7>#y hKfcT-f 5 
*Vt: U 5?>B*# (A4) £i*< d tZftWLtTZ^ 5 ^/t? U $?>S§«*# (A4) 



L 1 




(A4) 

IA R\ R\ Ar, Q*3«kOTi«9E^«IH^Ii;X&-€-n-€ r naRi*'r*. ) 
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NH 



(A5) 



T-m £ n-5 7 5 7 -f ^ *V tT U v >|j§«# (A5) £ fcte^<Di&±> b < «-tn b © 
7Kfn^3C7)^3i^?i ; ±IBIC^^TR 3 M'-C 1 ~C 8 7 )l*)l-2-yt* V fcfU 
JUT'feS 7=;-f5^7k'Uy >l^#: (A5) * L < te^tl 6 © 



R'tel) tRSSSi?. 2) tKBSS, 3) ADy>gf. 4) lil^fb 
TV>Tfc«fcV>C 1~C 87)\>*)Vm. $.tt\tS) ^-NR 4 R 5 (it*, R 4 £J;tfR 5 




o 



(C2) 
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o 



«fc^C 3~C 6 yi?o7MJlrC 1~C4 7JWH. £fcteS&X£WLT 
V>Tfc«fcV>C3~C6^D7;l'*;i'££.**U R'> =S 



r 2 , Ar, Q&&m\<$mttmzmcmz : zn j etiM*t2>c ) T-st^ns^^ 

T t>=t l»Af07 U-^S, W&g£WLWTt><k^C 1-C8 7^H, 




o 



(C3) 
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x7Jk n-7°n¥)V, -(V7°u\i)\,UE<DC 1~C 8 7;MrJUS ; 
j*h*->, Xh*~X n-y'uts^-y, <77°0#*-X 7'h*ismtz£<DC 
l~C8 7^^yi;7Mo^fJH ( i>7 )V*u HJ7;M- 
□ ^77UX> 2, 2, l-V*)7)V*U3L^)\,mt&Z<D>\U>f>fcT)\'3r)Vm \ 

= ;s ; ^^;u7^ySs x^7^/s> < vy°u\d)V7^jmuE(D^j 

7)V*)V7*J^ y^W5;l, vX^;U7S/S^<Hc7)i/7^;i/7 
s;S;7y'J vx;us, 7-bf^vx;uS. tf □ U y-M, kf^U y-iH> 
;^-k Ko71f tfx;US, v-;VS&<i:<DSi#7$ yS ; 

i;^h^M-M, ih+y^^^H. 7°o t?;i^;i^x;WS& 

5 1 ;^;w\* ; E'i';i'Sf c i£o7^^r;u^;w\* ; E-i';i'S ; 7-fe7-;w7S ^> 

7-f ^7=/aft£©7~>;P75/S ; «»&£*:teC 1~C4©7M;H 

t'©7M^XM-JH ; ^>-tf>yUl^x;kg-, p- b^x>7Jl/*x;uX 
7^t'©iEEm^/i«M^7U-;uy;;^x;i/S ; 7i-M> h'J^S> 7- 
V'J;b*^:£©fflg^^fc«B^7U-^S ; t!o-^S> tf?7U;Wg> -f 

s*vu;i^ hU7v*u;i/S, 7h57*u^a> ^7v*u;i^ t?'Jv;i/&> 
ens \i?i?-)imu£(DmmWk£tz\$w&'\y-o7V-)i& 

S> * h^i/^;i/#x;bx5 L ;i'S/ e ££cD7;i'^;u^+->*;i'^x;i/7;u^^ 

□ □^>v;i/a^if<D7 i J-;i'7;u^jus ; ku^i^^us, eu^x^ 

Jl/S^t* (7)^7 0 7^-^7^^;^ ; /fl/>-7^->l. X^U>v** 
yl/j:<!:©7^l/yy^yl ; **7Sft£^biikm£gTW&£nT 
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R 1 , R l ^«kl^ 3 0!)3£«tC^e>n*Cl-C4, Cl-C6^ttCl-C87 

ynh°;PS, n-7^;US, -Y 77*^1^ sec-7?;US, tert-7*:^S, n-^ 
7ak°;i^ 2-x^7°d k';^ n-^iWUS. 1. 2-7*5^ 2.3 

-^^uy^x, i. i-zsttfriryvm* \-x.?)v-2-*?)vzfu)d)\,&, 1 
-^^;w2-x^7°Df;pa, n-^7^S, l, i->*^^;u^>^S, 2-x 
^^>^;us, l-^^^-x^^^s, n-^-^^s, 1. i-5>*?-;w\ 

R', R 2 ^3^^R 3 CD^«(I^en^v7 07;U^;i/Sa:^> i/^D^Dh^I, 
yi'D^M, yi'D'O^S, y^o^yJH> y^O'vT'^HX 
tei>7 P^7^;US^^<D^^^ 3-8 (Dis? U7 )l*)im*MM?Z>. 

l 3 <Dfcmzfrt>ft2>C 3 ~C 6 y^07M^-C 1-C4 7 )V*r)V&k\t* 
±.\zm^<tzCl-C47)V^)Vm\Z^i7UZfU]d)l&. ->7a7*^;US» ->7 

R 2 £J;tfR 3 0£iSK^£n-5C 3~C 8 y^yxjl/gt, 
<z>7;U7x;i,S, #J;ttfl-7°n^-;i,g, 2-7o^x;i/S, <V7°d^x;i,S, 
2-*^;Wl-7a^x;uS> 3-^^;i/-l-7°o^~;uS, 2-^^;V-2-7d^xji, 
M. %-^J-)V-l-y°u^-)vms l-7xx;wg, 2-7xx;i/S, 3-7xx;kg& 

R^fgli^tt^-T^S.!:^ tflAte^-fe^S, 7°a tr :*x;ug, 73 1 
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frt>mm-£ti2>&, ^>v-r;us. t7h-fjn, h;i^;i/g, tKoyh 
mmznzm* 7d<jh, fy-fm ^n^y^us, ^y-D^y-f )v 

isnsi*i»n. 0y*tf. trauma, ^x-;ws, 7>j;us, ^77 
jus, t:?v*ujus, ?7^7v/u;px, **it^7 , /u;m» h^/ua 

\Zh'j7yj;us, ^>7f7yujn, ^>'/^-tj-yj;i/S, *yj;us, 
-fv4vj;ws, v>yj-;ws> ^^vjus, ^y^-y-u^S, 

±te / \x □ 7 u ? ■zmmm^z^-fz^r- □ 7 u -ash 
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mt\t. &mi, *?)l<&* X^S, tert-:/3\H/g#<DC 1-C8 7J^ 

STBftSnfcC 1~C 8 2. 2. 2-hU^oox^JK 2-3- Kx 

^i'OAO^MbC 1 ~C 8 t?Acw;M-*->*^;k 7-t 

b*v*3Mk ^tf^XjU^v^Jk ^UJk^vpWk A'l/U^ 
^v;*^, l-7th + ->xfJk 2-7izh4vX^;k \-\Zr%wUVtt 
■>IfJl/, 2-hV\*D<;i/^-^->x^;^<i:cDC l~C87J^;'fM^yC 
1~C 87Jk£;US, /WS h<M+yim ^^xj&y-f ;k**;>* 
^;k l-/t;k$ h'()\'**i'3L?')Wi£<DM7)Vl3/'()V** s sC 1-C8 

7;u^;us> * h*v#;ktfxjk**v*?-;k i-7>*->#;ktfx;k**:> 

X^;k I- MVyD^y^M-M^y) X^;Hf©C 1~C 8 7^3 
+y*Mz;i/^yC 1~C 8 7MJH, #;ktf*:>;*3Mk 2-#;k*> 
-/ifMii'CAM+yC 1-C8 7MJH, 3-7^Uy^f^Ta7 

u 4-^* u is)V7t* > % m ;k^-* ~>* zvwtk&tt v 

Tk^V^^Z-Okt^vC 1~C8 7)l*)im. (5-*^JW2-3i-*VM. 3- 

S,. i-v^D^^->ji/7ii5 L ;u^^s/x5 1 ;i,7^<h*©->^D7;u^;^^c i~ 

C87My^fM+yC 1 ~C \-i/>7 U'\*i/)V'**ri'l3)V 

#zJW^ylf^fti^y^P7;^JW+yAi^^W^->C 1-C 8 
7;^S&t'$*tf5Ct^f5. l!l:l«(Dg?7 5 KWoT^TtiJ: 

^^$n^C2~C5^fn<Dm^7^yS^fi7vUv ? >, £□ 

ijyx t^'jy>> e^r/x /j^tr^vx *;k*u>£jtte^*^: 
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1 ~C 4 7;i^STfi&£ttT^T ! & «fcV>. 

zz.x\ r'«d ?mw^^ 2) ?mm. 3) j\a?>m^ 4) wm&z^ 

LWTfcJ^C 1~C8 7;M^S, £tz\Z5) 5£-NR 4 R 5 R 4 ££l*R 5 

im-zt^m&teiTymw^ ci~c8 7;i^;i'2, fcu<iiC3~c 

Tfc&ZftZC 2~C 5(D^n©^75 Cl<7)3iteM^«fC 

y^'f TE^^nxi/^Tt) £V>C 1 ~C 4 T^^ST'E^^nxViTt) J: 
Vi 0 ) fcitlfcU #2:L<te2) 7*&S> 3) 7NDy>M^ 4) 
UWTfc,£^Cl~C8 7JU*,a<a> ££te5) 5£-NR 4 R 5 R 4 43J:tfR 5 

t^^$ c 2 ~ c 5 <Dmmwfc7 s y s^ssrr - 

V >Mrf- tii s n wr t> <t v> c i ~ c 4 7;w*;p*t«sis *l WT J: 

V>. ) ££i*U «fc0»£L<H2) 7K&*. 4) ««l**WUTViTfe«fcV5 

£fctt5) 5£-NR 4 R 5 (3£<P, R 4 *5«ttffi s ttH-*fcttli 
gtZiTimm?. Cl-C8 7^JVS, t)L<liC3~C8y^D7M 

SnWTfccfcViC l~C4 7;WI/STB^$tlTViT ! bck^. ) 
SeH»*U<tt4) fi&g£WLWTfc«fcV>Cl~C87JWl'S. 
«5) 5£-NR 4 R 5 (5£*> ^^m^tm-^ftim^^X^mm^ C1~C 
87JWUS> &L<tiC 3~C 8 i/t7n7)l*)l&&MM~?&J)^ £.tz\t& . 
^bTV^^^<h-^lC^oTffM$n^C2~C5^W©m^75y 
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mwTfei<. $e,(cApy>M^TS^^nTViT ! b«i:viCi-c4 

7MJHtlI$nT^Tt)J;l\ ) £i6«*U $ btCJ; Off St < «5) 
JC-NR 4 R 5 R^il^Hilsl-^fcttffiftfetjT*^^ C1~C8 7;U 

t>b<fiC3-C8->^D7;^;WS«:ic«*r*^ *fctt&£UT 

H uT, R'ttl) TK^M^f, 2) AD^>J|f, 3) 5£-NR 6 R 7 (5**, R 6 £<fc 
lft T ttra-*fcttffi*&oT**«^ C2~C57->;VS, C1-C87M 
t>L<ttC3~C8->^o7;^;wS2:iS«*-rs^ SfcteR 6 ^^ 5 

C4 7;Wl'STBSISnTtiTt>«3;Vi. ) , 4) AD$*>ff^ C 
l~C4 7;Wi^ttC 3~C6v'£07;U*;UgTB&^TV>T'b«k 
HC2-C8 7M-m 5) Aoy>g^. C 1-C4 7JV 

+;USTBSSSnTWb«fcViC3~C8 7;i'dr-;WS/ 6) ADy>If, 
7KB6g£fcliC 1 ~C 47J^JHTii$nT^TtJ:^C 1 ~C 8 7M 
;VS, £fc&7) AayvjR^, 7K8S*fcteC l-C4 7JWStfiS 
nTtATfc«klAC l~C8 7;H3*->S£jgi*U #£L<ttl) tK^M^ 
2) ADy>®^ 4) AOy>K^, Cl~C4 7;M^g£fctt 

C3-C6 y^n7MJHTi^$nT^Tt)i^C2~C 8 7;U*-Jl'g, 

5) ADy>nf, 7m&^tc\tci-c4 7)i^)vm-cmm^nx^Th^ 

ViC3~C8 7;i/^-;US, 6) ADy>gf. 7K&S£fcttC 1-C4 7JI' 

^;Htii$nT^Tt)<t^c i~c 8 7;p^;us, £&&7) ad^>b 
immunize \-cA7)v^)vmx'm.^nx^xh^c i~c 8 7 

JlO*S/*£*5fcU =fcDff£L<tel) 7)C^M^, 2) AD^>J|f , 4) 
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Aoy>gf, Tjc&g, C l-C4 7;^HJt«C3~C6 y^OJM 
^STM^$nT^Tt)«i;^C 2~C 8 7;i/^-;uS, 6) Any>«^ tK 
g?g£fcteC l~C4 7;U*JUXT-g&£nTV>Tt>ck^C 
& tt\*7) Aoy>gf, 7jc^S£fcteC l~C4 7;WHTll^tl 
T^Tt>«t^C 1~C 8 7;m + vS41ci*U, SfcCffSKIil) TK^J^ 
4) AD^'^Hf, 7jc^S> C 1 - C 47^JH^fett C 3 -C 6 

□ 7^4 i ;i/S"cegisnTViT ! &«fcuc2-c8 7;p+-;us. 6) /\oy> 

*ISS*fcttC l~C4 7;)/^;PSTil^$nTViTt«fc^C 1~C 8 
7;^;US, £fcte7) APy>gf. zKMSSSfcttC l~C4 7^ST- 

tii) tks&h^, 4) ;\ny>&?* *mm, ci-c4 7^i*&«c 

3~C6 S/^D7JWVSTB^SnTViT i bJ;liC 2~C 8 7;^-;H, 
£&tt6) AO^r>lgf, 7jC&g£fcteC l-C4 7MMTl^^nT^ 

nwtt>«fc^C3~C 8 7^-M, 2) ADy>If, frWl&$.tz\$C 
l'-C4 7;U=^;PS"Ca^$nTViTt)«tViC 3~C 87)l>r—)l&. 3) y\ 

□y>i^ *&«fcnc i-c4 7;w*;uSTK«i$nTiiT i b«tviC i 

~C8 7JMrJUg, 4) fiiftS*WUTliTt)«tti7>J-;i'S» 5) 
WLTV>Tfc«fc^'Vr07U--Jl'g, 6) a) Aoy>ff ifcttC 1-C6 

7;i/^;i/STfijft$nT^Tt)«t<, secanwb- 1) ad^>^, 

^C1~C6 7J^H, b-2) B&S£*rLT^Tt>«fcViC3~C6->£ 
D7MJWCl~C4 7MJVi, *fcttb-3) S£g£WLT^Tt>J:l> 
C3-C6 ^^□7;^^STgm$*XT^Tt)«kt/M, 2-yk 1*0-2-** 7 
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K'JSW*. 7) a) /\ay>H^^iCl~C6 7M;HT'iI$nT 

^vx^xh^ti)V^iy)V&X'mm^rix^xh^c 1 ~c 6 y;wu 

b-2) g^S^LTViT ! b«tViC3~C6->^D7;Wl'-Cl'-C4 

fcHn^yeUSSW*, £fc«8) a) Aay>^fcttCl-C6 7 
;i^gTB&$nTV>Tfc«fc<. S&KSBMCWb-l) /\D^>If, 

UC1~C6 7W1, b-2) flHfeSSr^bT^Tt)«fcViC3'-C6->^ 
□ 7^-Cl-C47;W«, £&»b-3) C3~C6y^D7» 

y^g££i*U »*t<!42) Any>If, *i»diCl~C47 
;WI/S-CBJfeSnT^T ! b«fc^C3-C8 7;U^-^S, 3) Any>^T, 
7j<&S£fcteC 1 ~C 4 7;WW£T?B&£ftT^Tt> .fc^C 1 ~ c 8 
)Vm. 4) B&££WLTl>Tt>J:^7'J-;i'g» 5) B$fcg£WLTWrt> 
J:V^xa7'J-;i/S> 6) a) Aay>gf*fcUCl-C67WST 

67)V*)\<m. b-2) ill^LT^Tfci^C 3~C 6 y^D7Jl/^- 
Cl-C4 7MJVi> *fcttb-3) B&g£*rLWC&«fcV>C3~C6 
D7 J^iHT'Ii^ nT ViT feck V> 1, 2-yt h* D-2-:** V t: U vJl/S, 
7) a) /\uf>m=mtc\$C l~C6 7;WWSTfi^$nTViT ! bJ:<, 

S6tSIBWb-l) ADy>if, 7KM*fctt««***^^*> 
ctV^^^^v^ST-B^^tlT^Tfcck^C 1~C 6 7;W^>'VS> b-2) 

B&g£*rbWtt>J:^C 3~C 6y^P7J^-C 1~C4 7^JH. 

*fcttb- 3) C 3~C 6 y^D7J^JHT'Ijl$tlTt^yt Ka**V 

tflUSWS, *fc»48) a) Any>]*«fcttCl~C6 7**;i'«Tfi 



24 



WO 01/02400 



PCT/JP00/04358 



&mm £W t> X > JUST'W& £ tlX ^X t> £ ^ C l ~ C 6 

7)V*)im. b-2) iil^f lT^Tt)i^C 3 ~C 6 D7J^-C 

M$ ^nxi^ytKD V £ £ tex h ? k H □ V fcT 7 y-JUT'^ 
D, £D#£L<«2) Aay>^ 7k&g££:teC 1 ~C 4 7,M^ST 
M^£nWTt><fc^C 3~C 8 7Jl^^;i'g. 5) &&S£:£LWrt> £ 
^5r0 7'J-;US> 6) a) AO^>lg^^fc«C 1~C 6 7;WUSTM 

^M^WtTViT : b<J;V^;i,^^->^S'r^$nTViT : b=t^C 1-C6 
7)l*)l£. b-2) g^S^WUT^Tfe^ViC 3~C 6->^D7;i/^;WC 
1~C47;P^;US> £fcteb-3) gmg£WLT^Tt>ck!/>C3~C6-> 
^□7;Wl^STM^$nT^Tt)«i:VM. 2-yk KD-2-^VH'JyM. 
7) a) )\u¥>W^^tz\tC\~C§7)l*)\'&T*W&-Zt\T^Th&<, 
ZblZ^mmTtfb- 1) ADdr>ig^ 7fc&S£fcHrag£WbWTt> 
£V>#;i/*4:>JUSTfi&£nT^Tt>£^C 1~C 6 7;^i, b-2) 
fi&g£WbT^Tt>cfc^C 3 ~C 6 y^DJMJhC 1 ~C 4 TJWl/*, 
£fcteb-3) C 3~C 6 ->^0 7^^;USTM^$nTV^vt KD:**7 
tfU^^S, ££te8) a) ADy>M^^fe«C 1~C6 7;WPST'S 

£ W t T V ^ T J: ^ * )l # * v ^ST m& £ tlT ^ T £ ^ C 1 ~ C 6 
7)V*)l&, b-2) S^S$:WLT^Tt)J:^C3~C6->^D7;^;i'-C 
1~C4 7^JH> ££&b-3) C3~C6v^P7;^;UST^n-€ : n 
g^nTlr^yhFot+y £fclix h 7 1 H □ *Jtt V \L v y-JHT-fe 
0, £bl;:£?£L<te5) m^a^^UTV^T=b < fc^^\^D7U-JUS, 6) 
a) )\u?yW^^Tz\$C 1~C 6 7;WI/STffi&£nTl^T 2 b 

*;U#+->^STfgm^nT^Tt)ctViC 1 ~C 6 7JWUS, b-2) g$ 
MZ^LX^XhX^C 3~C 6 n7 Jl^rfr-C 1 ~C 4 7;l^Ug, £fc 
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Bb-3) tt&X£WLT^Tt>«£^C3~C 6y^D7;^iTfi$tl 
WCfc^VM. 2-5>fc 7) a) Any>MT££te 

nt^Tti^C l~C6 7^=^;PS> b-2) g^X£;£LT^Tt>£^C 
3 ~C 6 y^DJMJhC 1~C4 7^M. ££teb-3) C3~C6v 
^□7;WWSTM^$nxi^^kKn^VliU^v;US. ££&8) a) 
Any>^^fc«C 1~C 6 7;W^;VSTfi^$nTV^TfeJ:<, £bK^ 

^yJHTli$tlT^Tfect^Cl~C6 7J^JH, b-2) g&S£ 
WLTViTt)«fc(/iC 3~C 6 ->?D7JW-C 1 ~C4 7JV+iH, tfcttb 
- 3) C 3~C 6 y^D7MJVST^nfnii$nTt^yt b'D^V 
££texh^t: h'av^V h'7yz;HT^O, £ btcj; 9#£L< «6) 
a) Aoy>^^fcaci~C6 7M;HT"fi$tmiT ! b t k<, £b 
Kg*Hi^b- 1) Any>JS^ #K££fctt£tt*S:WLTV>Tfc«J:tr> 
ajUsH^j^STBJftSftT^Tfc^C 1~C 6 7J^;H» b-2) 
X£Wl/rir>T*>±^C 3~C 6->fo7J^C 1-C47MJH, £fc 
teb - 3) g&S£WLT^Tt>J:^C 3~C 6 v£ □TJWI'XTMI&Stt 
TViTt)«kVM. tf'J v;US, 7) a) AD^>K^*fctt 

C 1 ~ C 6 7 J^MTtI$ tlt^T t) J: < , A 

oy>sf, * fc. ti s * *r u t v>t t> «fc v » * * ->;pgt*ii& $ 

ntUTt>J:^Cl-C6 7;W5, b-2) «»g£WLWTt>J:^C 
3~C 6^D7MK 1-C4 7WS. C3-C6y 
fn7^iTIll$nTl^^t HDt+y tTU SyM, £fc«8) a) 
APy>«^*fcttC l~C6 7;WHTii^nT^T&<t<, £e>fcM 

#*v^gTB&$ftWT»bJ:l>C 1-C6 7MJH, b-2) 
WUT^T*)«J:^C3~C6 ^o7MK 1 ~C 4 7;Mr;WS, £fcteb 
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-3) C 3 ~C 6 v^nTJl^UST'^n^nm&SftWSvk H P**V 
ZMtThyt Ho^^Vtr^^-^ST'feO, ;ift<i:D»£b<te6) a) 
APy>BC^*fcliC 1~C 6 7;U^STfllttSnTViT'b«k<, 

#*vJl/»Tfi&£ftWTt><fc^C 1~C 6 7^^ b-2) 
WbWTt>ck^C3~C6 y^DjJWhC 1 ~C 4 7JMr;WS, £fcteb 
-3) e&g£WLWCt>J:^C 3~C 6 y^Dyj^JHtii^nx^ 
Tt>«kVil, 2-vtKD-2-^VtfU yi«» Sfctt7) a) Any>JR«fc 

ttc i~c6 7;wvaT'*m$nTViT 5 b«k<> seta^Rf^b-i) 

SftT^TfcJ^C 1~C 6 7JWUS, b-2) fi&S£WLT^Tfcck^ 
C3~C Gz/>7n7)V*)l-C l-C4 7Wi, *fcttb-3) C3-C6 
->i?o7^ ;WgT8& $ tlT S v t H p * * V tf U = i?)l>3-T°$> 0 , - ft 
«tOSe.ll»*U<tt6) a) Aay>««fcttC 1~C 6 7)V*)imTW 

#»g£*r t t v>t *> ck v>£ ->;ni'i^ £ ftx t^x *> <k v> C 1 ~ C 6 

7)V*)im. b-2) lM^LT^Tt)J:^C 3~C 6 yi?a7M^-C 
l-C47)U^;yS, £fcteb-3) B&££WUWCfc«fcV>C 3~C 6 > 
£ D 7 JMr ftT t> «fc 2-5? t n-2-t* V tf U 5^XT 

&D, ^ftctD$^tI^0»^t<«6) a) Aay>iW:(iCl~C6 
7;^^ST'^&£ftT^T : &cl:<^ S&CSIS^b-l) APy>I!B% 

V^C 1 ~C 6 7M;HT'I^$nT^Tt)J:lM. 2-yb U 
5WXT&D, t>ott>»*U<ttl.2-^kKP-2-^VliU^«fcttl- 
^^;U-1..2-5?k Ko-2-^Vtru^ST**. 

RHiS&E©£«£*'*-rs#, R 2 ^i> Apy>m^, 7K^S, Cl~ 
C 4 7;WPS£fcteC 3 ~C 6 □7;U^;H-T»^$ftT^T : bJ:^C 
2~C87;^-;UX> i i) AnyXJf. *gl^cBCl~C47M 
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;i/gTg&£ftWCt>J:^C 3~C 8 7)Vir—)V& &tz\*\ i i) ad$* 

*s*t:fcttc i~c4 7;^;uST-s^$nTv^Tt>J:Vic i~c 

4 7;i^;i'aT*fi&£ftT^T : b«£^C 1 ~C 8 7;MrJl'S> i) * 

fcttC 3~C 6 *>^D7^;UST*lft$nT^Tt)J;ViC 2 -C 8 7^- 
;WS, i i) ADy>gf, *H**fcttC l-C4 7J^i"C«*SnT 
ViTt>«fc^C 3~C 8 7)V*r—)]s2k> i i) Aoy>Rf, 

R 3 tel) Any>Bf, *BIS*fcttC l~C4 7MM«$nt^Tfc 
ctViC 3~C 8 7)\s*-)Vm, 2) Any>Bf, *K££fc«C 1 -C 4 7 
;U*;UgT{I&£ttWT ! b.£^C 3~C S7)Vir=.)V£. 5) M&S£*rb 
TViTt)«fcV^7 L o7'J-;l/S, 6) a) AO^*>H^fcftC l~C6 7Jl' 

C 1~C6 7;M^S> b-2) liS&ttt^TU^C3~C6y^D 
7M;irCl-C4 7JWH. £fcteb-3) S&gSrWbTlAT'b.fc^C 
3~C6y^a7;V+JHT'II$tlT^Tt)i^I, 2-5? k HD-2-^Vtf 
iJyjH, 7) a) Aoy^HftfcttC l~C67^STllft2nT^ 

bx v>x t> «k ji/Sr-m^^ nx v^t *> <£ n c 1 ~ c 6 7 

b-2) gt&8£WbTl>Tfc<fc^C 3~C 6 y^D7JW-C 1~C 47;i/ 
*;PS, £fcttb-3) C 3~C 6 y^7 D7JWM jl^tltl^y t K 
o^yt'J5y;H, £fcte8) a) AD^ygf ^:ttCl~C6 7M 
JVSTI»SftTt»TfeJ:<, S6l:S*ISWb-l) ADy>JS^ 
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1~C6 7MM, b-2) iil^tWTU^C3-C6y^07 
)l*)l-C 1~C4 7;^;VS. £fz\Zb-3) C 3~C 6iyi7U7)V^)im^ 

6) a) AO>r>ifH^fcteC 1 ~ C 6 TMJUTli^ nt^T feJ: < , 
^l:S«Wb-l) AD^fy^ 7Kma^feH«M?:%bT^Tt) 
il^Jl/^^v^ST-M^^nTUTfcct^C 1~C 6 7;WUS. b-2) 

££teb- 3) ill^tbT^T^i^CS-Cey^DyjWST-lI 
$nxv>Tt><};^l, 2-vt 7) a) Any^B^* 

fcttC i-C6 7;i/^^STra$nTV^T : bJ;<, Sfclcg^m^b- l) 

£nWTt>£V>C 1~C6 7MM> b-2) «&££WUTV>Tt>«fcV> 
C3-C6y^D7^-C 1-C4 7JWH, £fcteb-3) C3~C6 

->^D7;^;w*T'S^^nxv^^k k a trusts, *&«:8) 

a) Aoy>IT$fcHC 1-C 6 7;U^ST*M^$nxV^Tt)«fc<, £ S> 

^j^^v^ST-fi^^nT^TfeiViC 1~C6 7)^)H, b-2) g& 
g^LWffccfc^C 3~C 6 z/9u7)V*)l-C 1 ~C4 7)WH» £fc 
lib - 3) C 3~C 6 y^n7MJHT^tlftlIi$nTt^yk Kn* 

a) Aay>B : f*fettci-'C6 7;u+ji/STa^$nTViTt)«t<, se> 

*^#+->;USTH^^nTViT i bJ:ViC 1~C 67;U+J1/S. b-2) mWk 
S^^LTViTfectV^C 3~C6y^o7JWV-C 1~C4 7;WUS, £fc 

ttb - 3) g&g£Wt wct>«fcv>c 3~c 6 o7;u+;uST-M^$n 

T^Tti^U-yk h*o-2-**Vt!'J SW*. 7) a) Any>»^*fctt 
Cl~C6 7JU*;USTit&SnT^T ! b«fc<» $ fcfcg^Ftfb - 1 ) A 
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nTViTfecfc^C l~C67;MrJl'S» b-2) fitfcg£*rUO*Tfc«l:V>C 
3~C6y^D7W-Cl~C47MJV!« £fcttb-3) C3~C6-> 

^□7;ww*T«ift$nTVi*^t HD^ytru5v;us> tfctas) a) 

^^->;USTS^$nT^Tt)«t^C 1~C 6 7;U+^S. b-2) fi&S£ 
fLT^Tt)«fc^C3-C6yi7 07^-Cl~C4 7Wl. *Jtttb 
- 3) C 3~C 6y^D7J^MT-Wnii$tltl^yt KD^V 

a) Aay>Jg : f*fc«Cl'-C67;WUSTegl$nTViTt)J;<, 

^Jl/^vJPSTam$nTViTt>iViC 1-C6 7JWS> b-2) 
g£*rLTV>Tfc«fcV>C 3~C 6^D7MJWC 1~C4 7J^M< £fc 
lib - 3) tt&S£*rLTWrfc«fcV>C 3~C 6 v£ □ 7JWl'3"?Bft3ft 
TV>Tt>J:^1.2-^tHn-2-*^Vtry^*» *fc«7) a) AnyvH? 
ifcttC 1~C 6 7)\>*)l&X*WWk2nT^Tb£<> s&ti^Wb- 

S&£tlT^Tt>£ViC 1~C 67;^^S> b-2) E^S^WbTV^Tt) 
£V>C3~C6*>£D7;WW-C1~C47;^W2£. £&t*b-3) C3~ 
C6yi7D7^ ;i/STflHft S JVC V» S 5? fc K □ V £ U 5 ^ • 

I.n«k0fiF*U<tt6) a) Any>^fSfc«C 1 ~C 6 7^Htf i 

«£& W LT^T fc J: ->^ST'm&£ flT «k C 1 ~ C 6 7 

b-2) B&X*£UTV>Tfc«k^C3~C6->£o7;i/*Jl'-Cl 
~C4 7;i/*;US, £fcttb-3) Iil^lt^t).t^C3~C6^ 
D7;l'*;i'gT«&SftWT*>«i:^l. 2-vfc h* D-2-*^V Vf'J v^JWS** 
U ^nJ:0 4&lwff*t<li6) a) AD^WcttC 1-C67M 
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l~C6 7;WWgTfifc£nTV>T*><fcVM. 2-^fcFO-2-**7tfUvUl' 

;1H. 2-5>fc H d-2-#*7 If U ^Ht$5 t 

— T Artel) ■»»**LTV>T*>J:V>7U-Jl<S. 2) m&S£WL 
T^TfeJ:^TD7U-JH. 3) Aoy>Sf$fc«Cl~C67W 
STfi^nTVsT'b«fc<. ^l:tlWCl~C6 7iV«^fcttC 

3~c 6 ->d7D7;wvST*fi^nxv^^vtru> ! ;i'S> *fc«4) a 
□y>jg^^ttc i-c6 7;^^STflHftsnTv>T i b«k<» se>fca* 
kwc i ~c 6 7;^;us*fcttc 3-c6^ □ 7;wvs-c*&snT 

V>***7i;U5 5W*£*i*U #£U<tel) ll»S£#UTVvcfcJ:V> 
7 \)-)Vm. 2) B&££WLWTt>«fcV^"rn7»J-;l'S. 3) ADv"*> 

jg^fcttci-c6 7;ww*-citJftsnTViT ! b«k<, s&fcMKW 

C 1 - C 6 7 fettC 3 ~C 6 y ^7 07^MtIi$nTl^t 
*7tf'JvMl^ *fcfcU) ADy>Bf SfcttC 1 - C 6 TJP^itM 
SnWTfc *< > S 1 ~C 6 7**JW**fcttC 3 - C 6 

<ttl) MmS$:WbT^Tt)<k^7U-;VS> 2) ttfc££*rLT^Tt>«fc 
^tD7U-M« £fcte3) Any>BMfcttCl-C67JWr;HlT 
Bift$ftWTt>«J;<, S6CSE*S : P*«Cl-C6 7;P^**fcttC3- 

c 6 □7;^^STg^i$nTv^^v tf u swaifcfcfcu £ 

*U<ttl) S&X£^WTt>J:V>7'J--;Ug. *fctt2) ffi&S£#L 
TVrct>£l^xa7U-Jl'X£i£ l *U S e»td«t D£P£ U < teg&S£WL 
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TfcJ:V>. ffc8J, K&ftU *7°-feJV^J, zsuyTMs hu-^M. ®A 

m. mu &a#$j. &%m. mmmu &mnu &mi&* xvTin* 

&$m\zm%<D* mm<omm. ^wornm, mm<om». is3*£*rt 
z&&&mts.£\z&t)WL mftf&Atvxi uhtz.*). mo. o 

3 - 1 0 0 0mg, #£L<«0. 1 - 5 0 Omg, 2 t>\Z&&L<\tO . 1-1 
0 Omg£ 1 B 1 -RlslK:#ttTfi:4-1"*. &M#J<ai§£&> iiHf»51 m g/kg 
- 3 0 0 0 m g/kgT&O* !ff-£L<\$®3 jig/kg- 1 0 0 0 *zg/kgT& 
5. 

£&*g£a«£UT«, fliAtf. #ut*-;P7;i/3-;k #ut*x;ix— tjv. 

-7., ^X>^^;i/->«^A, j^h'JX ^^fc^Wav^nflHR*!!* 
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SMMMtebTtt, 7^3;Hf>»» a-h37xD 

nsmo, teffimm. zfeim. mmmu mwtitm. &m\ua 

S3. 

-h8 0» -□5 1 >^75h\ U^*vX^b>7;Uk'^> ; E/'79b- h 
ft d<h#T'#3. 

/^^s^ms&x^k y;nf>K> 7x/-Jk 7i/v*-;k #dd£ 

ft £ b Sri £ 0 Hifi-T 3 d t tfT * 5 . 
$M<7)Mft 7°U >{fc£tlte-flSK*n f>nT^S^J£S:3fl*^t>-&S d t 
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L 1 

w J-yNH 2 



ISA3 



L 



wJy nH2 
r2 a q a nhr3 



XgA4 



XflA2 



W 




H 



Ar 



CT NHR 



R 3 



* - ^7 5 -X 7;U^-^7 7 U Jl/7 S ><Dm£te h U 
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57S>#7'J-;U7S>, ^xdTU-^TS >(D^^tC^M^m©E^> 

05££-&£7^>#7U-;i/7a>, 'sfDT'J-^S^Oi^fcft, 7 

IgA2.;*lStt, 4. 5-y7$; t? U 5 v >t£g#2 KArCOX (5£*, XttAO 
y>B^ i fe, Ar«tlfK£*'*T*. ) Sr^fflS-&T5-7'>;i/75y tTUS^> 
R9#;3 * Hafi-T * Ig T & * . 

XgA3 ; *IgH t°U5 v>M±<Z)imirr&7v;b7^/g<bS&7$/S 

fcfc, XSA2, A3£7>4^ bS^Til^S-^T'^So 
XjiA4 ; ±l2yj >^^#:4(D6fi©ADy>M^&75 >8«#£ 

^$-frT6-75 y-8. >8$#5£SSi£"f 
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SjSr^teo-i 5 ot^flT, $bi:^L<K5 o~i o ott^5. 

[S^££B] 




XHB4 




XgBl 



5 




If§B5 





6 



CI 



XfiB6 





XSB3 
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J XHB7 
R 3 

8 

L\ R', R 2 . R 3 . Ar, Q&&ZMtemttm\zmcmZMM-fZ>o R"teC 
l~C4©7;l/*Jl'S£:I , *"t3o ) 

IgBl ; &%KDl5&T*m&2nZ>2-7^)l7 = y-4. 6-v^oa-5- 

^StK^MCiJ: 9 jIteUT, 2-7 i/)V7 a 7 -5-7 5 / -4. 6- ?9 u □ t° 'J S 
»tta5ctt**»H»T7*-Ni,Pd-C**V»ttPtO,^i:0tta©#«ETC# 

Tmi ; #Igtt, 2-7 5 7-5-75 7-4, 6-vi7 op f'J 5 >?>IJf*ff2 
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£7 5 >^7 U -;U7 5 >, ^D7U -;U7 5 teMSWM, 

XMM : ±IB2-7->;U7$7 fU5^>sfigft:3<Z)2^®75yS© 

^(DXgM^B2©7 5y|fj»^<!:©S^fr{3i:oX{i5feOXgB2T^7 
TMU ; *Igtt. t°U5v>^±<7)P^-r^>4{i<h5{i075ySt7;i/T f t: 

(DT&nimizmfcznfci,^ &m\z\t** ;-)v<Dm*7)\> 
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£j£teo~i o or, ffjgntt^iaTfTfctis. ">7©*asssjfiois, 

IgB5 ; #Igtt. 2-7 a y 7U >m3*#6©7 * 7g£1f > 
.fcOAqy^BWcSHftU 2. 6-^ADy/7°U>!£3f#6£§^T3IgT& 

M^X7x^T-75yS^v7y-fbLT->*77-7ASiL> av>T5?7X 
2 AS * A o f \Z <fc 0 A o y >J5^SafcT 3 Z. £ \Z <fc o Tff ft 

5;7^tRJSll43ViTMfiSfi6^ V75Jl/^£©aE«SKX^5 L ;^SffiV^ 

tc a □ y >itm-m& J: i>*a □ v >it * j- v > & m x ximc? \z 7 a / m &a 

oy>gflI^j|Tf5. *^fc*5liTttADy><biB-ffltUTtta , 7{b 
fg-g3, AD^>fc/^l/>£bT^3-Fy:?>£fflV>> 2-3-K7 >, J> 

I^B6 ; *XS«, 6-*cm-2-3- K7*»J >!i§g#606&tf>£ DJWiC^£7S 
>S§*#£RfcSi*T6-75 y-2-3- K7U >»*#l*:aifrr*I8T**. 

>^'U^-^> 5 y^>iUx-x;Wcc)ck-f)^x-x;^ ; W>^oUK, *o 

HJfrSgte 0-15 0 VMf mx\ £ <o \Z#f& L < l£ 5 0 ~ 1 00 tTfeS. 
XgB7 ; *IStt2-Any7 7"'J >^l^2© 2{jj[<DADy>M J jp^®iR65lwX 
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KJ&\*s i7 □ □ k'X h U 7 x ~ Jl,*7 7^ >K7i?V& (II) 1 3 




12 3 

(5$*, R 1 , R 2 , Ar, Q*«fclfflttWE3£«K:Hi;*S:» R ,2 fiC 1 ~C 8 7>MMU 
gT§Effe$nTHT&«fcV*C 1~C 6 7;W^;PS, B&fi£WLTV*Tt )< fcv> 
fc t ^C3~C6v£D7Jl/*;Ug£:tttT&. 
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7 1 J -;Wt£tl<D7 ;W □ * ~>S£ LT a - fc K □ * -><a ^i^7 □ 7 
XgCl ; *XStt, 9-a-7;i/n^->^^^xP7 l J-^7°U>lf«^i©7 

blO OtT'^tlS. 

X^C2 ; #xg«. ±T"#e>n3t9-a-k Ko^^g^rDTU-^'J > 

Tk^hU^A, £S8tf-h'J*A, ^H*UOA^fett^h'J»>A7;m*«> 
HD77X 5?**lJ->, y/h + yl^X 5?X5 L W>^'J3-JW^^9 1 ;W 

x-fJVoi^&x-f;^ ; >f-w>^ ay h*. *do#;Wx» v^aax 
*>0«fc3fcAoy>ft0Ht;Jc£g ; y-y/W^7S h\ v*^P7 

~ i o o c CTiTfc>n&o 

[gt3£££D] 
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C 8 7JV3 + viC«5^T^^. 



astt5a^tt**»BBaT7*-Ni»Pd-C»*^ttPtO,&i:©»ttt©#«T»c# 
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1) yTV->>A2ag£&^£ilg£ 
Receptor Biology Inc. £9, T^y^^aSetf&iSWfBS^-frfcK** 

fcK«*&22. 2m g/mlOiiftKifc* «k 5 K Incubation buffer (20mM HEPES, 10 
mMMgClj. lOOmM NaCl, pH7.4) £JDA, MUfc. ^OK«*0. 45b1H» hU^ 

AT«88Lfc 3 H-CGS21680( 500nM; 30Ci/mmol) 0. 025ml £tt8Mfc£tt0. 025ml 
SrJluAfc. R*Wfc£*5i&i*te, *-r^»»«*<, 20mMfcfc*«fc , 5fcDMS()ig»c 
T^b, Incubation buff erTJU^lOfg^b^fflbfc. ^<D?g-&^^25 < C 
T90#ra»*!& $77>tmffl& (GF/B; WhatmanttSKD ±-C&Sg«3ltt«U 
St»tl7k^b/t5ml(D50niM Tris-HClM«^T20^#Lfc. ^Oft, fiy^mm 

>a >*0>^-T«3tbfc. K»fl:^»©A2a©S*{«S^ ( 3 H-CG 
S21680)»C»-r*tt»ft^ftOlfl**O»aS»4, OTOSfCtO*** ^n^rfe 
til, ICsoSrifttlUfc. 

tt) = [1 - I (**#ffi"FT©IS^*-*»SW*g^» / 

a«is^*)i]xiofl 

£a&£«itt. Mfb^»#«TT'(D 3 H-CGS2l680IS^MM^fiT'$.^. # 
#gWiS3£te> 100 RPIA??^T-ecD 3 H-CGS21680^-&^^*T$>^c 
£TT©iig£*itt. #MS©WHb^tl^TT© 3 H-CGS21680^MWtl 

H«£MHi) Cheng-PrusoffO^«fcO^©/t. 

*ifi«5fe«fcuf|iifi«2 o©<fc£tt©i!a«£» (Kiffi) ^n^*no.oo32 

43 J; 1/0. 0096Tfeofc. 
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2) 7?;i'>Mb&®ft§&mmm\z&vtz, mpMmcwm&nWM&fi&t 



t h7xV v>A2b^^cDNA^CH0Kllffl!aT«J^51$-li-fc. £©»J6*:1. 5 
xi0 5 cel ls/well T24Welltf):7V- hfcJ^-R:**, 

fc. 7xy*»7=f-^ KTfc-SNECA (30nM)$ai::<fcoTg££ttacAMPStt» 

£g#K**T4«*ntt£ffllIiL&. Krebs-Ringer-Bicarbonate buffer 

(KRB) (:mM)(NaCl 118. KC1 4.8, KH 2 P0< 1.2. MgSO, 1.2, CaCl 2 3.4, HEPES 10, 
NaHCOj 25, pH:7.4) 2ml/wel rai!3fc8M£, 0. 5ml/wel 1T30^^^K >*j. 
^-->a yZfiOo Wc^X. Ro-20-1724 (phosphodiesterase inhibitor) 600 ulL 
NECA (180nM) tK*«e*O6«»V»iiftOtt^k^*«r^tr»^**ftl00/Al/ 
well Tin*.*. ^<7)15#&K, 0. IN HC1 (300 jul/well) tfi«**«*Jft^.* 
9 5fS£lL«>*. cAMP©SS^tt, Amershai cAMP EIA KitSJB^Tfro 

NECA$fl»cAMPS*fc»T4tt»{k^«bOEWOif m«» UTO&ZJ: K>$ttb 

fee 

IBS* (Si) = [1- 1 «ECAiK«^«*#TT©cAMPa-Basal®cANP»/(HECA 
£&*d»0cAMPS-BasalCDcAMPS) I ] X 100 
unit), IC 5D £*&fcc 

mfiW5©jk#«30IC5ott0.01UMT*ofc. 
3) ZJV h^^^raBa^fett^NECAfiJ^^^H^T^ffil^ffl 

Wistar hOIFM*^D7y^--t?*»ffifc«J:0IFFfflfi^»U. 

5 % ttz/fom* 10" 6 M -f >X'J 10" 7 M x^lt^-t^/^-^tfWilliam 
's Medium E *«n?8)ftJSarr*. \B'&. FFM&10 nuM HEPES, 0. IX Vz/]h 
fH7)Vf5.> £*a&Krebs-Ringer-Bicarbonate buffer (mM) (NaCl 118, KCi 
4.8, KH,P0, 1.2. MgS0 4 1.2. CaCl 2 3.4, HEPES 10, NaHC0 3 25 ) pH 7. 4 (K 
RBJTifcim KRB^UDA, 37t)T-f>^a^- ht§. 30#&, NECA (N-ethy 
lcarboxamide adenosine) (i$§jgg ; 0. UM) £tt*Mfc£tt*EIP# Kin A 3 e> 
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M) tt-ttl^no. 007643c^tX0. 0084T'&ofc. 

4) aM£^MMMZJ2Z (KK-AVTa Jcl) (Pigiliiftfcft-tSffcffl (MMM£1 
®b$) : &m#J©ltttKK-A7Ta Jcl^^T. (B*^ . 

jvu-^mmzmmL, 10 mi/Kg^^MT^ps-^ufc. 

/zl£S3xU E^KO. 6 Mjim^l35jLiHC?g^T^o 31^#i§& (1500 g , 10 
x-^^-7ci2M^m^-tT^Dunnett^Sl:k^^ff V\ p<0. 05£WEM*r9 





(mg/kg) 


&4 5 B$Hg&JfillHI 

vL-r u x j qo (%) 








72.5 ±3.7 






10 


47.3 ±7.2 


* * 



(** ; P <o.oi vs. 
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%%m\ i 

g_ |3-7^D7x- M -9- (6- * K * '>-3- ej y M -9H-6-7° LL±S> 
NH 2 




F 



N 

OMe 

(1) N4-(6-* h^r->-3-bf'JS?JU)-6-»aa-4. 5-tf U 5 ~:?>v7 5 >%K& 

5-75^-4. 5^X10. Og, 45.2 nraohSMbSfcttS) U 

00 ml)-X^y-;K15 il)»»aiK:Ml3T5-75y-2-^h*'>lf'J^>(8. 
7 g. 70. 1 nmol)*3«t:lfifti&K(1.5 nl) SJiJfcbDAfcSt 31518] JO&aSSLfc. 

^UfcS^^it®, zM;:-m#, 5(TCictjb«;u *e^-&%(6. 6 

g, 72X)*#fBfeH#£LT$fc. 

•H NMR (400 MHz. DMSO-d.) appm; 3.84 (3H, s), 6.84 (1H, d, J = 9. 6 Hz). 
7.82 (1H. s). 7.99 (1H. dd. J = 2. 8. 9.6 Hz). 8.39 (1H. d. J = 2. 8 H 
z). 8.78 (1H. s). 

(2) Nl-f4-£cm-6-f(;* h * «>-3- U 7 S /1-5-fcf U H yz;i/]-3-7 

(1) Tfcfcfc£tt-(6.6 g. 22.9 mmol)© tTU->*>(66 ml)S««ca*»H 
MT0-5 < C(3T^fb 3-7WD^>^JH 9. 6 ml, 79. 0 mmol) fc80#M*»tt 
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vtzo %®mz\mm (xi) \zxfc&Ltz. wmmmzmmum' (x2) \zxmm, 

7kmmj-hWA\zxm?k. mmvtz. i^yi^x-fM:xiit. 
mmmmm. vx^;ux-x;wct&#u mmtG® (6. 5 g. 76s)£4*£ 

'H NMR (400 MHz, DMSO-cU dppm; 3.84 (3H, s), 6.84 (1H, d, J = 8. 8 Hz). 
7.47-7.54 (1H, m), 7.59-7.66 (1H, m) . 7.81-7.94 (3H, m). 8.26 (1H. d. 
J = 2.4 Hz). 8.33 (1H. s). 9.38UH. s). 10.16 (1H. s). 

(3) 6-^DD-ii-(3-7MD7x-JV)-9-(6-^ h^v-3-H U 2M -9H-7 U 

(2) T»fc<fr&tt(435 mg. 1. 16 HBona^vJfiffc'J >(30 ml)$$$Si££ 
^l/tt^Lfc^ *(x3), ^fn^m7jc^^h , J r >A7K»(x2)*5 e fc^Mn 

AttTk (xiHcTife&u m7m®ti-hvvA\zx&.m, mmvtzo ^^>'i 

flS^%(248 rag, 60»£asfe@#£b-O§fc. 

»H NMR (400 MHz, DMS0-d 6 ) 3ppm; 3.93 (3H. s). 7.05 (1H, d, J = 8. 8 Hz). 
7.38-7.48 (3H. m). 7.50-7.56 (1H. m) . 7.90 (1H. dd. J = 2. 8. 8. 8 Hz), 
8. 35 (1H, d. J = 2. 8 Hz). 8. 79 (1H. s). 

(4) 8- 13zZ2k* g 7 xXjkl -9- (6-* b * kzk b! 'J 22k ) -9H-6-:/ LL£5> 
(Defile 

(3) T#fcfc£$J (1. 0 g. 2.81 mmol)©1.2-v* h*->X*><40 
7>^-77K(20 il) h^-^+^CCtCT, llWM«#bfc. 

Mi^^^b7>^x0A7K^ (xi) i3T»Lfc^« mtmmi- hj o 

^X^JWL-yJI'KTttfrU Sffifl;£8l (928 mg. 98%)£8$feB#£LT*§fc. 
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'H NMR (400 MHz. DMSO-d.) 5ppm; 3.91 (3H. s). 6.99 (1H. d. J = 8. 8 Hz). 
7.26-7.33 (2H, m), 7.34-7.38 (1H. m). 7.43-7.49 (1H. m). 7.50 (2H. br 
s). 7.81 (1H. dd. J = 2.8. 8.8 Hz), 8.14 (1H. s). 8.23 (1H. d. J = 2. 

8 Hz). 

S- [6-7 $ I -8- (3-7 jk£ □ 7 x =. )\A -9H-9-7 8 ' J - )U - 1. 2- V b K □ -2- bf U 
NH 2 

r J x - = 

s N N — 
= F 

NH 
O 

1 T#£8- (3-7Mn7i^H -9- (6-* b*->-3-t: U v;W -9H-6- 
7*U 7^5X890 mg. 2.65 nmol) ©»&fc*$&*jSS£(12 ml)»»i££100'C 
1IT, 15#|SMt#Lfc. Rj6*fc5N*»flS^-hUf i»***KTtlP 

mmtsmim mg. 9ox)*aifiB4*:£bTfcfc. 

•H NMR (400 MHz. DMSO-d.) <5ppm; 6.42 (1H. d. J = 9. 2 Hz). 7.29-7.36 (1H. 
m), 7.40-7.56 (6H. in), 7.70 (1H. d. J = 2.8 Hz), 8.15 (1H, s). 

;L<7Mt£M00 mg. 0.621 mmol) £^y-JW4N£&/g^x^;M10 drop 
s)\z®ML. m$&Ltz. S3 ^-vx W- t)V\ZX 
&Sk<kL1Z&* lil^M. vX^;i/X-x;KClT^#L> &&%(189 mg. 

■H NMR (400 MHz, DMSO-d.) <5ppm; 6.47 (1H, d. J = 9. 6 Hz). 7.36-7.43 (1H, 
m), 7.44-7.60 (4H. n), 7.77 (1H. d, J = 2.8 Hz), 8.47 (1H. s). 
MS m/e (ESI) :323 (MH*) . 

5- (8- (3-7Jl^Ln2 xXik) -6- (* 3^7 a I ) -9H-9-7° U —M-\. 2-vh Hp 
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-7-bT'Jyy 
NHMe HC1 

M J- ,..N — ■ 

N ^ — 
— F 

NH 
O 

•H NMR (400 MHz. DMSO-d.) <5ppm; 3. 10 (3H. br s). 6.47 (1H, d, J = 9. 2 H 
z), 7.34-7.42 (1H, n), 7.42-7.60 (4H. m), 7.76 (1H, d, J = 2.8 Hz), 8. 
41 (1H. s). 

MS m/e (ESI) :337 (MH*) . 

5-[6-(y^f^7S 7) -8- (3-7JM-Q 7 x - )V) -9H-9-7°' J -^1 -1. 2-yfc H 
NMe 2 HC1 

N 

N N — 

'•— F 
NH 

O 

Tmrnm 2 tmmzbxGi&Ltz. 

•H NMR (400 MHz, DMSO-d.) Sppm; 3.56 (6H. br s) , 6.46 (1H. d, J = 9. 2 H 
z), 7.32-7.39 (1H, m), 7.42-7.57 (4H, m) , 7.75 (1H. d, J = 2.8 Hz), 8. 
32 (1H. s). 

MS m/e (ESI) : 351 (MH*) . 

5- [6- 7 $ J -8- (3- 7 )V * □ 7 x - M -9H-9- "/'Jz^l-I-^f )V-1. 2-yfc h' 



49 



WO 01/02400 



PCT/JP00/043S8 



□-2-tf 'Jv7 >£mm. 

NH 2 HC1 

V -N — 
= F 
NMe 

O 

nmm 205- [6-7 $ j -8- (3-7^0 7 x-;w -9H-9-7°u - jw -1. 2-v t 

XI. 0 g. 3.10 mmol)©N. N-^^^^UATS F (10 ml) S 
iil:11J-y/f^^7i K i/t^frT-tf—JViQ. 5 ml. 3.76 mmol) £ 

v*5P;U7-k^-;M0. 5 ml. 3. 76 mmol) fciiJOU $ Z\z\. 

U 0-613 lCT60-70« 7KlS^hU7A(136 mg. 3.40 mmol) £flO 
A. mWVtzo 30#&, 3-H^^>(0. 29 ml, 4. 66 mmol) £MTU £6K 
Jft#Lfc. 20#&, ^7>^-77K(10 mUfciO*., ^iSfCTtt#L;fco 16^^ 
S^^^p^b;7> ; e-7A7K^fS^J:W^x^;i/trT^bfc. zK 

g«t(xl)*5«fctfteftiJfi{b7> ; E- , >A7K^(xl) KTifc&U JS7K*tt^hU 

RKx^JUCTftfrU reib^«l©7U-ft(703 ig)«r#fc. 7UH*ft* 
^y-;MNtt»/BKX^;Kl. 5 ml) lCig#U **8Lfc. S^i^^^-J^ 
^x^;u-7x^x-T-;ncT^ B B H ^L^m, @JNfc£ffi3u yifiH- 
xJWCT&#U glgEtt'&ft (697 mg. 60X) £*SfiH#:<!: LT&fc. 
•H NMR (400 MHz. DMSO-d.) Sppm; 3.46 (3H. s). 6.52 (1H. d. J = 9. 2 Hz). 

7.36-7.43 (1H. m). 7.44-7.60 (4H, m). 8.15 (1H. d. J = 2. 8 Hz). 8.42 

(1H. s) . 

MS m/e (ESI) :337 (MH*) . 

5- (6- (v2i±jkZ S A -8- (3-7 )l* □ 7 xXjW) -9H-9-7°'J XJM -l-*^-l. 
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NMe 2 HC1 

L I * \ 

" N ^ — 
=. F 

NMe 
O 

3l5S0iJ 4 05- [6- (v * 3^7 a J ) -8- 13-7)1* □ 7x-M -9H-9-7°U X 
;H-1, Ko-2-h°'J yy>M^ (130 mg, 0.336 mmol) ON, N-v^^l/ 
*;UA7^b*(3 ml)SR»«»C S*»HftT, 0-6"CtT60-70% **{fc* h U 
^7A(28mg, 0.700 mmol) £»;t«#Ufc. H5««. 3-F**>(23/zl. 0.3 
69 inmol)£$jTUjf#L£o 30#^, 60-70% HJ£jM17 mg, 0.425 

mmol)£> 36>K:30#^ 3- h*** > (23 m 1. 0. 369 mmol) SriiinU 

t'Tfflfflbfco lN^M^lN *mkj-h ] )V2±7k®mzT. pH = 9-10CSBS 

ffiVtz. ^^^^^y-^^N^/^x^JKl. 5 ml) »ffiLfc. 

;i/X-^;WCTft#U «Efc£tt (90 mg. 67X) £*SfeH#£bTfcfc. 
'H NMR (400 MHz. DMSO-cD a ppm; 3.46 (3H. s), 3.56 (6H. s), 6.51 (1H, d, 
J = 9. 6 Hz), 7.33-7.39 (1H. m). 7.46-7.56 (4H, m). 8.14 (1H, d. J = 2. 

4 Hz). 8. 31 (1H. s). 

MS m/e (ESI) :365 (MHO. 

8- (3- y )±* □ 7 x - M -2- 3 - if -9- (6- * h * ->-3- e U v ;U) -9H-6- 7 U 

5 > 
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F 



N 



OMe 



(1) NM5-7S y-4.6-y^aa-2-bf'J5^JM7-feh7 5 jjQj^M 
HI- (4. 6-y^OD-5--hD-2-fUiy-iK7t h7S H (100 g, 0.40 mo 



>H NMR (400 MHz, DMSO-d.) 5ppi: 2.05 (3H. s). 5.78 (2H. s), 10.53 (1H. s). 

( 2 ) N4- (6- * b ft ~>-3- g 'J 22k) -6-^7 □ P -2. 4. 5- tf U == 2 > h Li Z ^ > 

( 1 ) "Z®tz<tGVs (10. Og, 45. 2 nuDol) £>7K (200 ml) -X* /" (30 ml) JH 
a«fcMKT5-75y-2-^h+^trU5?>(12.4 g. 99.9 mol)*J«k^»tt 
8(3.0 ml) £«Jn;Lfc&, 3.5WrWHB«iaSttbfc. fSftKtt**^" b 
iJ$£*S«K:T*lnU £i;fc*gli£sm TKfcTifci^ 51TC KIT Sift U 

sea^* (9. 25 g, 66%) zmn&mwt Lxmtzo 

•H NMR (400 MHz, DMSO-d.) 3 ppn; 3.83 (3H, s). 4.16 (2H, br s), 5.89 (2H. 
br s). 6.78 (1H. d. J = 9. 0 Hz). 8.00 (1H, dd, J = 2. 6. 9.0 Hz), 8.36 
(1H. s) , 8. 56 (1H. d, J = 2. 6 Hz) . 

(3) 6-^ap-8-(3-7J^a73iii;l/)-9-(6-^ S^->-3-tf'J^)-9H-2-^ 

(2) XfttzikSW) (6. 0 g. 19.4 nunol) V>*9 J— ;K60 mDMSEKlMfc 
T3-7;i/^D^>X7;i-T ; t H (3. 0 g. 24.2 mmol) 45«tt^»B6 (1. 8 ml) £Ji# 
JOAfc!*. £SK:T15ISNHft#Lfc. E£»*»«bfc«* h;UX>lCT2Isl^ 
BLtz. ttenfc**)S3*x^ y-JK60 iI)I:»»L, £fiK:Tai*lfcfctt 

(in) ©x^y-;K30 Bi)*at*jpiifc^ 3. sNfHJHi^jasKtfc. s 



1) £«fctf7*-x-;/$-;M100 g, wet) £^y-;Ml. 5 L)l:8Sl/fcS. * 
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-Mzx\m\s, mmt^ (5. 2 g, m)*n&mwthxmz. 

•H NMR (400 MHz, DMS0-d0 <5ppm; 3.91 (3H, s). 7.00 (1H. d. J = 8. 8 Hz), 
7.09 (2H, br s), 7.27-7. 35 (3H, m), 7.42-7.48 (1H. m), 7.83 (1H, dd, 
J = 2. 6, 8.8 Hz), 8.30 (1H, d, J = 2. 6 Hz). 

(4) 6-^oa-8-(3-7J^n7izJl/)-2-3-K-9-(fi-^ K^v-3-tf'J^ 
Jl/)-9H-7°U> 

(3) X%tzit^(Ov-Vy\i KD7 5X80 ml) i&fKH^SHT, B^ttM 
(I) (2. 1 g. ll.OmmolK y3- * >(4. 4 ml. 54. 5 mmol) ^i^iSi^-f 
V75;M4.4ml. 32. 8 mmol) ^Jii^Jn**:^ 70"CICT2P#«#U/l o 

#7>^x77k-f§fa&fc7>^xi7A7kig$Ul:l) (xl)> ^a^b7> ; EX'> 
A7K^(xl)l'T^bfc^ »7Kffit&:f HJ^AICT&i^ W^htz. 3S£ 

^fgfc£^ (2. 98 g, 57%) <h LT^fc. 

'H NMR (400 MHz, DMSO-d.) fippm; 3.94 (3H. s). 7.06 (1H. d. J = 8. 8 Hz). 
7.34-7.44 (3H. m). 7.48-7.55 (1H. m), 7.88 (1H. dd. J = 2. 8. 8. 8 Hz). 
8.34 (1H, d, J = 2. 8 Hz). 

(5) 8-(3-7^^n7x-jU-2-3- K-9-(6-^ h^->-3-h°'J -9H-6-^ 

(4) X-mtzitSW} (2. 98 g. 61. 9 mmol)©l, 2-v^ h^->X^>(60 ml)-ii 
7>«77k(30 ml)»i^t- h^-yq^o'CtCT, 60#M^L,^o 

$ J-)V\ZX\m\^ MmtS® (2. 69 g. 94X)£*Sfi@<*<!:l'T#fc. 

•H NMR (400 MHz, DMSO-d.) 6 ppm; 3.92 (3H. s), 7.00 (1H, d, J = 9.0 Hz), 

7.24-7.35 (3H, m) , 7.42-7.49 (1H. m), 7.81 (1H, dd, J = 2. 6, 9.0 Hz). 

7.92 (2H. br s). 8.25 (1H. d. J = 2. 6 Hz). 
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□ -2-bfU vV > 
NH 2 



HM0iJ7©^£^(lOO mg. 0.216 imol) ^^«*^7K?g^ (2 d1)H»% 

*fc«fctfx--r;WwTife&U «Efc£tt(71 mg, 79X) £M£a#<h ITtlfc. 
'H NMR (400 MHz, DMSO-d.) fippm; 6.45 (1H, d, J = 9.6 Hz), 7.30-7.38 (1H. 
m). 7.38-7.46 (2H, n), 7.46-7.66 (2H, m). 7.73 (1H, d. J = 2.8 Hz), 8. 
01 (2H. br s). 



5- 16-7 $ 7-8- (3-7MD7xZJV) -2-7°a^->-9H-9-:/'J -M -1. 2-5? 
hKa-2-brUvV>£Bflfi 



:f- h U £A (30 mg, 1. 30 mmol) <D\-~?ur%S—)V (3 ml) WW\Z.WX,\ZT, M 
mm 8 <Dit&® (82 mg, 0.204 mmol) £inAfc&, 4B*|B)ina&iaSSbfc. Jfeft^ 

£ffrfi]£ft7>^x?A7]cjgi£(xl) CTSfe»Lfc«, aizKISIS^ h U £AHT 
ftjft. iftffiLfc. 3e££7*7-;U5N&&(3 drops) £8* U 8$ 

«SErt;£&(71 mg, 67»£a*fc@#£bT&fc. 




NH 2 HC1 
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•H MR (400 MHz. DMSO-d*) fippm; 6.45 (1H. d, J = 9.6 Hz). 7.30-7.38 (1H. 
m). 7.38-7.46 (2H. in). 7.46-7.66 (2H. m). 7.73 (1H. d. J = 2.8 Hz). 8. 
01 (2H. br s). 
MS m/e (ESI) : 381 (MH*) . 
1 0 

8-(3-7;i^-d-7x-;m-9-(6-* \^±±^lVMzlzSt^k±=M -9H-6 

NH 2 

h ,<^ ^ N — 

/- N '^N — 

. ---^ — F 

N 

OMe 

HJSfll 7 MtG® (200 ig, 0.433 mmol), BOitMU) (8 mg, 42. O^molK 
y^DDh'7(h'j7i^l'^7^ »/t7v9A (II) (30 mg. 42. 7mio1)& 
«t^l-^>5 1 > (60 mg. 0. 880 mmol) <£>N, N-y^f h* (3 ml) !R8 

iftna*^HaT» MKT h UXW5> (0. 2 mk 1. 43 mmol) £?8TU 

«L^c ^»£^7>^77k-&ft&lb7>^-£A*&i£0:l) <xlh 

mn&itjy^-v^mm (xi) iixft^ifct. ^7jcfem^- h u £ Atcx^ 

JL-^MzTfcftL. mZit£%) (148 mg. 85*) bT#£. 

'H NMR (400 MHz. DMSO-d*) <5ppm; 0.97 (3H. t. J = 7. 2 Hz). 1.53 (2H. sex. 
J = 7. 2 Hz). 2.35 (2H, t, J = 7. 2 Hz). 3.92 (3H. s) . 7.01 (1H. d. J = 
8. 8 Hz). 7.26-7.38 (3H. m). 7.42-7.49 (1H. m). 7.61 (2H. br s). 7.80 

(1H, dd, I = 2. 8, 8.8 Hz), 8.24 (1H. d, J = 2. 8 Hz). 

mmm 1 1 

8- (3- 7 )l* □ 7 x - )l) -9- (6- ^ H ^ ->-3- M -2-^ >^ JU-9H-6-7 U 
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NH 2 




OMe 

0©te£tt(127 mg. 0.316 mmol) <D*?;-)KW ml) Jg&tClOX 
■^tK/^v^A-^-^>(25 mg) £JD*.£&, TK^^HmT, fEl: 

mtiit^im mg, 9595) £*§fe@#<hb-0§fc. 

•H NMR (400 MHz, CDC1.) appi; 0.88 (3H, t, J =7. 2 Hz). 1.27-1.40 (4H, 
m), 1. 70-1.83 (2H. m). 2.75 (2H, t. 1 = 7. 6 Hz), 3.98 (3a s). 5.87 (2 
H. br s), 6.85 (1H. d. J = 8.8 Hz), 7.06-7.12 (1H. m). 7.19-7.34 (3H. 
m), 7.53 (1H. dd, J = 2. 8. 8.8 Hz). 8. 13 (1H. d. J = 2. 8 Hz). 

%mm 1 2 

S - [6 - 7 g j - 8 - (3-7 )],* D7i -;M -9- (6-^ h ^ ->-3- b° U 22kl -2-^ >^ 
^-9H-9-yj-Jl/l-l. 2-^fc Ka-2-tf'J> ? 7>l&&& 



NH 2 HC1 




F 



; NH 
o 

nmmi iT-t#fc8-(3-7;u^D7x-;w-9-(6-^ h^->-3-tr'J ^;u)-2- 

^>^-9H-6-7U:^>£^!f£0y2 tITOcMU &&&fl:U SfE{fc£ 

'H NMR (400 MHz. DMSO-d.) dppm; 0.86 (3H. t. J = 7. 2 Hz). 1.25-1.37 (4H. 
m). 1.65-1.77 (2R m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (1H. d. J = 9. 6 
Hz). 7.36-7.37 (3H. m). 7.51 (1H. dd. 1 = 2.8. 9. 6 Hz). 7.53-7.60 (1H. 
m). 7.76 (1H. d. J = 2. 8 Hz). 
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MS m/e (ESI) :393 (MH*). 

mmm 1 3 

N- f8- tt-7)l* U 7i-JM -9- (2-7° P tf~;U) -9H-6-7°U ~M -N. N-y j* gjk 




1 ) N4-(2-7°p^xJ!/)-6-7pp-4. 5-eU $ > ? >> ? 7$ >^)^fi£ 

5- 7 = y -4. 6- v7 oof'JSv >8g, yp/^*;^ 5 >5ml t v-f V 7°p 
tf;l,x^;i/7S>42ni](D7*^y-;H00ml^^^llHmTl 4 0t:T*6l$ 
Hi Otfm^Lfc. §mx3^£H 2 0£R^^{c}jn;L. :©g^U5t7^ 

i£!l£K SW7^7->a>£iiSSL7c. l$^yX^X-f^T^ B B B ftb, i£ 
^felS B B B ©gE^^#I (4. 8g. 54%) 

•H NMR (400MHz. CDC1.) tfppm: 2.26 (1H. t. J=2. 4Hz), 3.40 (2H. brs). 4. 

28 (2H, d. J=2.4Hz), 4.98 (1H. brs), 8.10 (1H. s). 

2 ) 6-7 P Q-8- (3-7^P7ii;M-9- (2-7° P ¥-M -9H-7'U > 

1 ) T*# e>tlfcN4- (2-7°P^x;W -6-7 p p-4. 5-tf >J = y>y75>iM 
3-7 ;M* □ > VAT ;W £ £^J&60»J 1 © 2 ) <h TO jR -frT«Efls£& 

3 ) N- [8- (3-7JM-D -7XXJ1/) -9- (2-7*P h'XJU) -9H-6-7°U XJU] -N. N-v/> 

6- 7 P P-8- (3-7 JU^-P 7xx;U) -9- (2-7°P fcTx;W -9H-7*U >150mg<h 4 
0%v/^;P75>7K^f«5inlcDX^y--;U5nilJ§^^^-h7P-7*4 , 7 Ot: 

-x^TSfeiMMfcU N- [8- (3-7JWD7x-M -9- (2-7°p exjU) -9H-6-7" 
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U -)V) -N, N- v ;* ^7 5 > 5 M4MK*£*ft 111 Z*it£®<0* * J - 

JB»**^X^JUX-f-;W"r«c^»®bSI2^'&«l(97llK. 6435) 

'OMR (400 MHz. DMSO-d.) 3 ppm; 3.47 (1H. t. 7=2. 4Hz). 3.56 (6H. brs). 

5.16 (2H. d. >2.4Hz) 7.45-7.47 (1H. m), 7.63-7.69 (1H, in). 7.72-7.78 

(2H. m). 8.39 (1H, s). 

MS m/e (ESI) : 296 MM. 

nmm 1 4 

8- (3-7 Jk^g 7 x^jk) -9- (2--7°n ^jk) L 2-feJ: n-1H-1-b: D U JW9 



>H NMR (400 MHz. DMSO-d .) a ppm; 1.93-2.10 (4H. m). 3.51 (1H. t. J=2. 4H 
z). 3.66-3.81 (2H. m). 4.15-4.30 (2H, m). 5.20 (2H. d. J=2.4Hz). 7.42- 
7.49 (1H. m). 7.63-7.69 (1H, n). 7.73-7.78 (2H. m). 8.44 .(1H. s). 
MS m/e (ESI) :322 (MH*) . 

nmm 1 5 

N-~>7 □ 7°D h° J1/-N- 18- (3-7 7 xH )l/) -9- (2-7* □ Kz)l/) -9H-6-7°U 




Q 



A. 



NH HCI 
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•H NMR (400 MHz. DMSO-d.) dppm; 0.74-0.89 (2H, m), 0.89-0.94 (2H, m), 2. 

80-2.97 (1H. m). 3.46 (1H. t. J=2.0Hz), 5.15 (2H. d, J=2.0Hz). 7.46-7. 
50 (1H. m). 7.65-7. 76 (3H.ni), 8.54 (1H. s). 
MS m/e (ESI) :308 (MH*). 

mmm 1 6 

8- (3-7 J^D 7 i-JH -9- (2-7a -9H-6-yj >7 $ >MMM 

NH 2 HCI 



^H NMR (400 MHz. DMS0-d6> <5ppm; 3.52 (1H. t. J = 2.4). 5.16 (2H. d. J 
= 2.4). 7.47-7.51 (1H. m). 7.66-7.77 (3H. m). 8.45 (1H. s). 

MS m/e (ESI) : 267. 92 (MH + ) 

%mm 1 1 

9-7 U JP-8- (3-7J^07x-iM -9H-6-7°U >7 5. >i&mm 
NH 2 HCI 



*H NMR (400 MHz. DMS0-d6> <5 PPm; 4.83 (1H, dd. J =0.91. 17.2). 4. 95 (2H. 

m). 5.16 (1H, dd. J = 0.91. 10.4). 7.45-7.47 (1H. m). 7.61-7.65 (3H. 
m), 8.48 (1H. s). 
MS m/e (ESI) : 269. 91 (MH + ) 

imm 1 8 
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9 _ (2-7^ -8- (3-7 JU:fr □ 2 £ = M -9H-6 — 7°U ± g >&^& 
NH 2 HCI 



2) l-ya^-2-7*^> 

TU^A^n^ K493g£JDA, SUflMT^iSKlT 2 B#HJft#bfc. S 

JE«*bT»»fi«|JR« (137g, 54%) £t#fc. 

3) N.N-> ? ^^aJl/-2-7^> 
1 _- 7 ' D ^_2-7*^>i37gWv^^;U^Jl/A7S Kl. 3HS«K:3W&TS>*J1'5 

h'7-h'JyAmil7g^JPA, S*£H«TMfcT3ISW5 0$HJM$U 
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4) 2-7'f>-1-7;>m 

N.N-v*;U^;U-2-7'^>77g<h 1 0 S -)V®mZ%n\&M%f2 

H^T 6 5^-^1 B^mmWVTzo S&^&fcft^vX^X-xJUfciJO 
X. #6nfc»»fS*5?X^;l/X--7-^Tiffe*atIRU» 2-7*3 L >-l-7^>&& 
Jg (26g. 40*) 

■H NMR (400 MHz. DMSO-d.) dppm; 1.85 (3H. t, J=2. 6Hz) . 3.63 (2H. Q. 5H 
z). 8.47 (2H. bs). 

5) Nl-f4-^ao-6-(2-^ntf-;P7$ J ) -5-fcf U $ vXjk] -3-^;U^a^> 
X7_S K 

N4- (2-7 P tf~;M -6-^7 □ p-4. 5- t: USv> ^7 S >48. 8mmo 1 <D tf 'J v >5 
OmlMtCTk&T, 3-7J^a^>7<;^DU H5. 9ml£iSTU 

tt£g3!i&H£c~r\ orT'i5»m tST^^i:3 o#ras#u&. 

R«*«fc:MT**J0A, »&nfc»£*teimx3^1'TfflfflLfc. 
2r7K^-tTfiSfPA^7KTJ©^St^U> £*g£fStfBBSx^UTfflffibfc. £ 

?#f»n^B B B^vX5 L ;UX-x>'UT^rabTefe^ H B H , Nl-[4-*OD-6-(2 
-yPt°-^75y)-5-fU 5 y"JH-3-7MD^>X75 K5. 64g*fffc. 
■H NMR (400 MHz. DMSO-d.) dppm; 3.07 (1H. t. J=2.4Hz). 4.12-4.14 (2H. 
m). 7.45-7.50 (1H. m). 7.58-7.63 (1H, m) . 7.80-7.87 (2H. m). 8.05-8.08 
(1H. m). 8.34 (1H. s). 

Nl- [4-^7 p p-6- (2-7 □ \Z~)V7 5 J ) -5- 1° U S : s—M -3-7)V3ru 
^>X75 K5. 64g<h#*S'£ffcU>56ml©ffi88i£«: 1 2 0 £ CT'7P#P B , m#L 

ofi£*i*«i***}- h u 9at*»u »6nfca^**Baix^;uTaiB 

& -7 ^* * -> ^ a t tt m l ft . m £ * -> • j # y ; u -> a - h ? □ ^ h t h m l t , 
t#e>n^ H B Q ^^x^^x-x;raM^^LTii^M-s B B H6-^ □ p-8- (3-7 

;i/^-P7xx;U)-9-(2-7°Pex;H-9H-7°U> (2.08g. 35%) 
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■H NMR (400 MHz. DMSO-d.) 5ppm; 3.56 (1H. t, J=2. 6Hz). 3.40 (2H. d. J=2. 
4Hz), 7. 53-7.58 (1H. m). 7.71-7.76 (1H. m). 7.82-7.87 (1H. m). 8.89 
(1H, s). 

MS m/e (ESI) : 287 (MH ) . 

\Z «fc 0 mttfl: L T9- (2-^-;W -8- (3-7MD7 x " ;W -9H-6 7 U 

•H NMR (400 MHz. DMSO-d.) 5ppm; 1.75 (3H, br s). 5.05 (2H. d. J=2. OHz ). 
7.41-7.50 (1H. m). 7.65-7.91 (5H. m). 8.29 (1H, s). 
MS m/e (ESI) : 282 (MH*) . 

mmm 1 9 

5- f6-7 S y -8- (3-7)1* a 7 x_;M -2- (3-fc K a^->-3-^ ^-1-7^ ~ 
jl^) -9H-9-7U HJH -1. 2-yb H d-2-tf U v 7 >iffiES^ 

NH 2 hci 



1) 2-(7'J;U-t^v)-5-- hDb°U^> 
7'JJU7;m-JK8. 6 g. 148 mmol) ON. N->^3 1 ;U-t;,>UA7^ K (100 ml) 
^*HfflMT> 60-70% 7k^b"i-hU-7A(3. 0 g. 75.0 mmol) £JD 

>(10. 3 g, 50. 7 mmol) £i07l, ^(D^mOftfflmWLtzo KfoWLZfmmt 

g&?nM7>^-^A7kig?&(x3) izTik®Ltz'&, i^Gz&j- h U UA\ZT%L 

SffiU mmt%m4(Dm±J$.<®>} (9. 9 g. quant.) ^^fe0^<hLT#fCo 
'H NMR (400 MHz, DMSO-d*) <5ppm; 4.96 (2H. dt, J = 1-6. 5.6 Hz), 5. 29 (1 
H. dQ. J* 1.6. 10.4 Hz). 5.41 (1H. do, J = 1. 6, 17. 2 Hz). 6.03-6.14 
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(1H, m). 7.08 (1H. d. J = 9.2 Hz), 8.50 (1H, dd. J - 2.8. 9.2 Hz), 9.0 
8 (1H, d. J = 2. 8 Hz). 

2) 6-(7'JJW**-»-3-tf'J^±5> 

1) <Bfc£tt©a£j£tt (9. 9 g. 50. 7 dboD OX^y-;K200 ml) -tK (100 m 
D-BFKUO ■l)M*HiE«»*(20 g. 306 mmol) £'>«^oin*., 30#W« 

ttft£»Kx^Jl/fc<ktffflft£<t7>*x9A 

h U A7k&jfc (xl) *3 «fctffiSfni£fl:7 >*x£ A*** (xl) lCTft#bfc'&, 
fc*«K*HJ£AfcTl£», MU *IBfl:^«25©a^«* (6. 7 g, 88%) 

•H NMR (400 MHz, DMSO-d.) <5ppm; 4.64 (2H, dt. J = 1. 6, 5. 2 Hz), 4.75 (2 
H, br s), 5.18 (1H, dq. J = 1. 6, 10.4 Hz). 5.32 (1H, dq. J = 1. 6. 17.2 
Hz), 5.97-6. 08 (1H, m). 6.57 (1H. d, J = 8. 8 Hz), 7.01 (1H, dd, J = 2. 
8, 8.8 Hz). 7.48 (1H. d. J = 2. 8 Hz). 

3) 5-16-7 5 7-8-(3-7;^D7xXjU)-2-(3-HKa^v- 3-^^;i/-l-7^ 
-)l) -9H-9-T7*') X?k] -1. 2-^h H D-2-bf 'J V J 

ft&m (90 ng. 0.202 mmol) ©i^ /-;M10 ml) -* (2 ml) **lrlO%^* 
;l7>?^A-*-#>(l0 Bg)is«fc^p-hJUx>^JP*>l6-*lntt(l2 mg, 0. 
063 moU *iW*fcft* MStt. 30#&. P -h;Ux>^;V*>m-7Kfn% 
(HO mg, 0.578 mmol), 3 6»ll. 5P$Wft, lO^TK/t^ v"i7A-*-#>(lO mg) 
^cfcr;p-h;i/X>7,;i/^>^-7KfOt)(l00 mg. 0.526 mmol) fciiirau $6^3 

«U ^fn^k7> ; &x^A7K^(xl)IITM>b/t. I NTKK^h'J^A 
7K»«c(xl)llT«6aiUfc^, 7K)i£5 Nt6KtCT^»U/Si. tKHStBHKx^Kx 

;U-5Ntt£(3 drops) lc8#U »*Btfc. y-^B8l^-^X 

mUt£®21 (18 mg. 20%) &&1k$mfr£ LTftfc. 
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'H NMR (400 MHz, DMSO-d.) <5ppm; 1.45 (6H, s). 6.46 (1H, d. J = 9. 6 Hz), 

7.31-7.38 (1H, m). 7.40-7.47 (2H. m), 7.47-7.56 (2H, m), 7.73 (1H, d. 
J = 2. 8 Hz) . 

MS m/e (ESI) : 405 (MH*) . 

mmm 2 0 

1- 12- 19-7 U )V±7 S I -8- (3z2 JW;fr □ 7 x - jk) -9H-2- 7'J x;M-l-x^x 
JUI - 1- v g D 7* y - Jl/ifiK j£ 
nh 2 hci 



1 ) 1- 12- f9-7 U JV-6-fr □ D-8- 13-7;^D7i^) - 9H-2-7U - JH -1-X 

^-;i/l-i->^g^y-;p 

9-7 , J;i^6-^OD8-(3-7;i/*n7x=;W-2-3-h*-9H-^'U>(50.0 g. 1 
20. 6 mmol) , 3-fltfH(I) (1.1 g. 22 mmolK ■/^□□k'7(h , J7x-M7 
7^»/^v^A(II) (4. 2g. 22 nmol)*JJ:tf l-(l-x^x;M-l-->£o 
•ffy-Jl ( 12.7 g. 132 BB0l)©xh7tHO7 7>( 500 ml)i®«lcM 
^UBimT, MfcTh , JX^;i'75>(25. 2 ih 343 mmol) SiSTU 2B#K 
lft#Lfc. S^^^P^b7>^x^A7K^*5ir>Mx5 1 ;U(CT«b 

»U vX^;UX-7 L ;HCTSfe#b> JgfEft^t) (45. 0 g, 98 %) 

'H NMR (400 MHz. CDC1.) fippm; 1.85-2.00 (2H. m). 2.32-2.42 (2H, i). 2.6 
2-2.70 (2H, m), 5.00 (1H, d, J = 15.0 Hz), 4.95-5.05 (2H. m). 5.32 (1H, 
d. J= 10.4 Hz), 6.00-6.10 (2H.m). 7.24-7.35 (lH.nO. 7.50-7.65 (3H.m). 

2 ) 1- 12- 19-7 'J JU-6-7 $ I -8- {t2A* D 2 £ ^ik) -9 H-2-7'J XJH - 1-X 
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1- 12- [9-7 U O D-8- (3-7;^0 7i'JU -9H-2-7U -M -l-X? 1 

~M-\-*/{?uzr9 y-;K45 g, 116. 8 mmo))£>l. 2-v* h*vX*>(900 m 
l)-»7>^E-7*(450 mOSSSE**- l--7**tC70 , CiCT> 5«fW«J^ 

Lfc. wank. %fo®zmftt&<t7> : E-<yA7mm&£zfmwt^)\'\zT%i 

S«JR, ^X^X-TSM/lCTft&U «C^«l07'J-# (31.3 g. 98%) 
£®7'J-#£x*y-;M00 mncJRSU 5Ntttt26 BlSiaAT*» 

'H NMR (400 MHz, DMSO-d.) «ppn; 1.72-1.83 (2H, m), 2.18-2.24 (2H, m), 2. 
33-2.40 (2H. ■). 4.76 (1H. d. J= 17. 2 Hz). 4.86-4.92 (2H, m), 5.14 (1H. 
d, J= 10.4 Hz). 5. 95-6. 05 (2H. m). 7.38-7.42 (lH.m). 7.58-7.65 (3H.m). 
MS m/e (ESI) : 364. 01 (MH*). 

nmm2 1 

5- [6-7 $ J -8- (2-2. U 2k) -9ff-9--7°U XJU -l-^^^-l, b H a-2- g U 2 

NH 2 HC1 
I 

N ^ O- 

NMe 
O 

§H»J1©(2K (3), (4)2fc^tt«2 «h|5l^©7j^T'^b/i5-[6-7$y- 
8-(2-7'J;M-9H-9-7 , JxjH-l. 2-7t b'D-2-t: U vV X400 mg. 1.36 mmo 
l)©**/"-;M8 ml) h USA* b^>b*(150 mg. 2.78 mmol) £ 
UD*g£S?H^T, ^iBHTft^Ufc. 15$M£, 3-K/*>(0.26 ml. 4.18 
mmol) ZniX* S6IC16. otfMJJlttbfc. U »3*->U*$';i'* 
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1, \o:\)\z&vtz a &±&wzx$>y-MzmmLrzW:. x^ 

y-^^^'vX^x-xJUT^L, ^!2{b^cD7'J— (^(337 mg) 
fc. ^btl/i7U-'(*^^y-^-4N^/it^x^>'K0. 4 ®\)\Z®ffiL. m 

mm^zmm. vx^x-xJHi-cft^u &iefc-&«& (270 mg, 58%) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.50 (3H, s). 6.58 (1H. d. J = 9. 8 Hz), 
6.68 (1H, dd, J = 1. 6, 3.6 Hz), 6.74 (1H, d. J = 3. 6 Hz). 7.60 (1H. d 
d, J = 3.2, 9.8 Hz), 7.96 (1H, d, J = 1. 6 Hz). 8.24 (1H. d. J = 3. 2 H 
z), 8.41 (1H. s) ; MS m/e (ESI) 309 (MH + ). 

mmm 2 2 

5- f6-7 $ I -8- (2-fxr )V) -9H-9-7U -)\A-\-*?-)V-l 2-yk H D-2-b° U 
NH 2 HC1 

NMe 
O 

«^1CD(2), (3)> (4) Rtfll^J 2 , 2 1 tW\m<Dl5mX'^Ltzo 
'H NMR (400 MHz, DMS0-d 6 ) & ppm; 3.51 (3H, s), 6.61 (1H. d. J = 9. 6 Hz). 

7.19 (1H. dd. J = 3. 8. 5.0 Hz). 7.41 (1H. dd, J = 1. 4. 3. 8 Hz). 7.62 
(1H, dd. J = 2. 8. 9.6 Hz), 7.83 (1H. dd. J = 1. 4. 5.0 Hz). 8.30 (1H. d. 

J = 2. 8 Hz). 8.45 (111. s) ; MS i/e (ESI) 325 (MHT 

nmm 2 3 

5- [6-7 $ y-8- (Z-y)V*u 7 xXJM -9H-9-7°'J Xjlj -1. 4-^^-1. 
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NH 2 HC1 



N ' N _ — 
Me— NMe 

O 

1 , 2, 2 1 £H*©#ffiT£j5fcUfc. 
•H NMR (400 MHz. DMS0-d 6 ) 8 ppm; 3.42 (3H. s). 6.46 (1H, s). 7.38-7.60 
(4H. in), 8.13 (1H. s). 8.42 (1H. s) ; MS m/e (ESI) 351 (MH*). 
^M0iJ 2 4 

5- f6-7 $ J -8- (3- "7 □ Z x ^ikl -2-p< ^;W9H-9-y 1 J -JH - 1. 
2-yk Ha-2-bTU ->V 
NH 2 HC1 

Me N N v — 
/= F 
NMe 

O 

mmMl. 2, 2 1 i|pl^<7)^ST^B)cLfc. 
'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 2.54 (3H. s), 3.43 (3H. s). 6.51 (1H. 
d. J = 10.0 Hz). 7.35-7.41 (1H. n) . 7.44-7.57 (4H. m) . 8.11 (1H. d. J 
= 2. 8 Hz) ; MS m/e (ESI) 351 (MH*). 

mmm 2 5 

5- f 6-7 $;-8-B-7MD7i ~M -9H-9-:/ 'J -M - 1 iX±2kz 1- 2- v b H 

□ -2-h°Uv7>-&J£& 
NH 2 HC1 

N .i ^ 



N N — 

— • F 
NEt 
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%mm2 1 £mm<DJ5&TGi&vtz. 

■H NMR (400 MHz. DMSO-d 6 ) 5 ppm; 1. 15, (3H. t. J = 7. 2 Hz), 3.89 (2H, q. 
J = 7. 2 Hz), 6.53 (1H, d, J = 9. 6 Hz). 7.38-7.43 (1H. m). 7.45-7.49 
(2H. m), 7.53 (1H. dd. J = 2. 8. 9. 6 Hz). 7.54-7.60 (1H. m). 8.10 (1H. 
d. J = 2.8 Hz). 8.49 (1H. s) ; MS m/e (ESI) 351 (MM. 

mmm 2 6 

5- ffi- [=yfj □ y'u \L)V7 $ J ) -8- (3-7MD7iZJM -9 H-9-7°U =.M zh* 
±frzL h2t Ka-2-bTU > 

- N '^N. w — ; 

NMe 

b 

mmm 1 © mk 2 , 21 ^^©^ST'^bfc. 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 0.62-0.67 (2H. m). 0.72-0.80 (2H. m). 
2.94-3.20 (1H, br), 3.43 (3H, s). 6.46 (1H. d, J =9.6 Hz). 7.28-7.34 
(1H. m). 7.41-7.53 (4H. m). 8.09 (1H. d. J = 2.8 Hz). 8.11-8.28 (1H, b 
r) , 8. 24 (1H. br s) ; MS m/e (ESI) 377 (MH + ) . 

mmm 2 7 

s - [g-7 $ 1 -8- (3z2jMjg 2 x^jU) -9H-9-7 ' J rJWI -1- (2- b KP^ylf 
MzL 2z2h Ka-2-h''Jfxy > 
NH 2 

N ,',..N - 

I J ^ 
N '^N_ — 

N— 
— -OH 
O 

£tt0H2 1 £E«©:£J£T£jSLfc. 
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•H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.58 (2H. q, J = 5. 2 Hz). 3.93 (2H. t, 
J = 5. 2 Hz), 4. 86 (1H. t, J = 5. 2 Hz), 6.49 (1H. d, J = 9. 6 Hz), 7. 29 
-7.36 (1H. m). 7.42-7.54 (6H, m). 7.94 (1H. d, J = 2. 8 Hz). 8.15 (1H. 
s) ; MS m/e (ESI) 367 (MH 4 ). 
MMM 2 8 

5- [6-7 5 J -I- (3-7JVta7x-JV) -9H-9-^'J =.)\A-\-l>z/)V-L 2-yb 

HD-2-k°'Jy;> 
NH 2 

"V^N — 
;— F 
N— 

O 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 5.04 (2H. s). 6.57 (1H. d, J = 9. 6 Hz). 

7.06-7.13 (2H, m). 7.26-7.44 (6H, m). 7.45-7.53 (3H, m). 7.63 (1H. dd. 

J = 3. 2, 9. 6 Hz). 8. 13 (1H. d. J = 3. 2 Hz). 8. 16 (1H. s) ; MS m/e (ES 
1) 413 (MH*). 
%W\ 2 9 

1-7 'J )\r±L (6-7 $ I -8- (3-7 JM-a 7 x -)D -9H-9-7U -M-l 2-v b F 
□ -2-b°U yy > 
NH 2 

M J ,-N •= 

T. I NW - 

- N "N — 
= F 
N— 

O 

'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 4.49 (2H. d. J = 5. 2 Hz), 4.90 (1H. d. 
J = 16. 8 Hz). 5.10 (1H. d, J = 10.4 Hz), 5.88 (111. ddd. J = 5. 2. 10.4. 
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16.8 Hz), 6.54 (1H. d. J = 9. 6 Hz), 7.30-7.35 (1H. m), 7.41-7.53 (5H, 
m), 7.45-7.53 (3H, m), 7.56 (1H, dd, J = 3. 2. 9.6 Hz), 7.93 (1H, d, J 
= 3.2 Hz). 8. 16 (1H, s); MS m/e (ESI) 363 (MH + ). 

mmm 3 0 

2- [5- (6-7 ^ y -8- (2- 7 U JM -9H-9-7* U -)V) -2** V- 1. 2- V t H a-2- tf U 
2^ik] HI 

NH 2 

N -N — ; 

= F 
N— 

" — COOH 

o 

mmm2 1 <h™o^T'^L^b^2-[5-[6-7^y-8-(2-7U;W-9H 
-9-7°U-;H-2:**7-l. 2-vt KD-2-tf U v:=JW @f^x^;M600 mg. 1. 47 
miDol)<D^y-;i/(6 Dil)-xh^t FD7^>(6 ml)-7K (10 ml)^lc:5 N?Jc 
SHfc:*- h U 7A7K?£?fc (2. 0 ml, 10 mmol) £jJD*., ^IZxmmmWLtz. K 

HTft^U Mlt£#) (252 mg, 57*) ^JiSS^t ITifc. 

■H NMR (400 MHz. DMS0-d 6 ) 5 ppin ; 4. 61 (2H, s). 6.53 (1H. d. J = 9. 6 Hz). 

7.29-7.35 (1H. m). 7.45-7.52 (5H. m). 7.55 (1H, dd. J = 2. 8. 9. 6 Hz) . 

8.05 (1H. d. J = 2. 8 Hz). 8.16 (1H. s) ; MS m/e (ESI) 381 (MH*). 

mmm 3 1 

4- (5- [6-7 $ J -8- (2- 7 U M -9H-9-7° U —M -2^7-1. 2-yk H d-2- \l U 

NH 2 

N — 
= F 
N— 

O COOH 
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«0iJ2 1,30 tmUOjj&TS&lLtz. 
'H NMR (400 MHz, DMS0-d„) 8 PPm; 1.78 (2H. quint, J = 7. 2 Hz), 2. 12 (2H. 

t. J = 7.2 Hz), 3.89 (2H, t. J = 7. 2 Hz), 6.51 (1H. d, J = 9. 6 Hz), 7. 
28-7.34 (1H. m), 7.41-7.54 (6H, i), 7.99 (1H, d. J = 2.8 Hz), 8.16 (1H, 

s); MS m/e (ESI) 409 (MHT 

mmmz 2 

2- f5 _ [6-2 $ 1 -8- (2-7 U M -9H-9-7°'J - M -2**7-1. 2- v b K a-2-fcf U 

NH 2 

N .— 

N N — 
= F 

N— 

CONH 2 

b 

2- [5- [6-7 5 7-8- (2-7 U ;W -9H-9-7*U XJH -2**7-1. 2-vb K o-2- 1° 
U vx;H (150 mg. 0.394 mmol), 1-t F o*^-^^./ b U 77*— JM180 m 
g. 1. 18 mmol) , &<fc7>^x-7/A(105 mg, 1. 96 mmol) , l-x^-3- (3' 
^)V7 $ ; ZfuVJl) ti 5. H (184 mg. 1. 19 mmol) &£Zth U X3MI-7 

^>(0. 28 ml, 2.00 mmol) ON. N-y^^Mil'AT^ F (3 ml)»«a[*MC 
T20B*FlWJJI#Lfc. ^5->^^7A^07h^77 
^-iM:^nD^^>, v7DP/^>-^^y-;W=20:K 10:1, 4: 
Dti^Lfc. ffi£j&#i£x^/-;Mi«Lfd£, @M£M> x^y-;u 

Tft#U ^!2<b^(96mg, 64*) 5»i LTt#7c. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.51 (2H, s). 6.48 (1H, d. J = 9. 6 Hz). 
7.21 (1H, br s). 7.28-7.34 (1H. m). 7.45-7.54 (6H, m). 7.62 (1H. br 
s). 7.98 (1H. d. J = 2.8 Hz). 8. 16 OH. s) ; MS m/e (ESI) 380 (MH + ). 

mmm 3 3 

5-f2-(3-7^*a7xx;i)-7. K a-3H— < S^Vf2, Hl7°U >-3--f 

Jl/1-1. 2-vh HD-2-bf'J > 
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mmmi(o{4), 2 tra*o*feT^j5jtbfc8-(3-7;w*o7x=;w-6-(2-/N 

-f h*o+yiW5/)-9-(6-/ h+->-3-k°Uv;U)-9H-6-7°U>(800 mg, 
2. 10 mmol) ® 1, 2-v£ □ ox? > (20 ml) SHafKlw^fc^*— )V (1. 1 ml, 15. 1 
mmol) *iJ0A, 80 'CtCT9. 5ISW«#Ufc. 1 NJ£R 

fee TKKTftifrU 620 ig©fi£i&£#;fc. J#S>tt£ffi££ 

£M10 mg, 29X)£$«fe0f*:i:L-a»&. 

■H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.95 (1H. t. J = 9. 4 Hz). 4. 13 (1H, t. 
J = 9.4 Hz). 6.43 (1H. d. J = 9. 2 Hz). 7.23-7.34 (1H. m). 7.33-7.40 
(2H. m), 7.40-7.52 (2H. m). 7.68 (1H, d. J - 2. 8 Hz). 8.04 (1H, s) ; MS 
m/e (ESI) 349 (MH + ). 

%mm 3 4 

5- 16-7 $ I -8- (3-^^7xZJl/) -9H-9-7°'J ZJU1 -1-* 2-5? b H □- 

2-h-'Jy;>'lI^ 



NH 2 HCI Me 
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'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.34 (3H. s). 3.45 (3H, s). 6.49 (1H. 
d. J = 9.2 Hz), 7.32-7.40 (3H, m), 7.47 (IE dd, J = 9. 2, 2. 8 Hz), 7.6 
1 (1H, s), 8.13 (1H. d. J = 2.8 Hz), 8.38 (1H. s) ; MS m/e (ESI) 333.01 
(MH + ) . 

mums 5 

5 - [6 -7 $ j -8- (3-~ h □ 7x-JM -9H-9--7'0 -)V\ 2-v h K D- 




0 



usstfij i © (2K (3), (4), «m> &zsmmm5 tmmi5&-vm?,<t'£ 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.44 (3H. s). 6.51 (1H, d, J = 9. 6 Hz), 
7.55 (1H, dd, J = 9. 6, 3.0 Hz), 7.79 (1H. t, J = 8. 0 Hz). 8. 00-8.04 
(1H, in), 8. 16 (1H. d, J = 3. 0 Hz). 8.34 (1H, d, J = 2. 4 Hz). 8.36 (1H, 
s), 8.62 (1H, t, J = 1. 6 Hz); MS m/e (ESI) 364.00 (MH*). 

%m\ 3 6 

5- 16-7 S J -8- (3-7 S77i ~M -9H-9-7 1 J - M ±Jk± b K □- 
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HM#iJ3 5Ti#bn3 7U-07SX371 ng) ^THF (200 ml), EtOH (200 
ml) tigflSU 10% Pd-C 0. 5g) iDA, 7K^#smT^j£T 2 ftmMW 

Ltz, t^hiiSL iH^^MffMb, Hiert;£t>cD7>J — ft£300mg#£o 
£CD7U-©7 5X100mg)£^y-;M2ml)f;:Jg#?U 4N HCl/EtOAc (0. 2ml) 
SriDA, tfmTMJI£t!fJ&U Jif24L£$)£84iiigf#fc. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.47 (3H, s). 6.50 (1H, d. J = 9. 6 Hz), 

7.21-7.27 (1H. m), 7.33-7.38 (1H. m). 7.42-7.53 (2H, m), 7.46 (1H. dd. 

J = 9. 6. 2.6 Hz). 8. 17 (1H. d. J = 2. 6 Hz). 8.49 (1H. s) : MS m/e (ES 
I) 334.02 (MH*). 

mmi 3 7 

N- [3-[6-7Sy-9-ll-^f;H-t^V-l. 6->*fc Ka-3-b'U JU) -9H-8-7 




»#J3 6Ti#btlfe7U-CD7= XlOOmg) £t°U vX2ml) KigflPU 7k 
W^>7M-)^D'J K (28ul)£iD>t, 0,gT-«#Lfc. S^fS 

7'J— ft£90mgf#£o £<Z)7U--<7)7$>£^y-JM2nil)ICigfl?L4N HC1/E 
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tOAc (0. 6ml) Jn*ffiaJT*£ll£»flfcb«Kfc£ft55ing£l*fc. 
'H NMR (400 MHz. DMS0-d 6 ) & ppm; 2.93 (3H, s), 3.46 (3H. s). 6.48 (1H, 
d. J = 9. 6 Hz). 7.28-7.32 (1H, m). 7.42 (1H, dd. J = 9. 6. 3.0 Hz). 7.4 
6-7.50 (2H. m). 7.59 (1H, s). 8.18 (1H. d. J = 3.0 Hz). 8.45 (1H. s). 
10.04 (1H. s) ; MS m/e (ESI) 411.99 (MH + ). 

mmm z s 

5- 16-7 $ I -8- (3- h U 7;M-o * fJl7i-JM -9H-9-7 'J =Mzlz*±JkzL 
2-yh Ka-2-tfU VJ 

NH 2 HCI CF 3 



mmm 1 © (2) , (3), (4), nis#j2, Rismmms trnm^mx^mit^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.45 (3H. s). 6.53 (1H, d. J = 9. 6 Hz). 

7.54 (1H. dd, J = 9. 6, 2.8 Hz), 7.75 (1H. t. J = 2. 8 Hz). 7.88-7.93 

(2H. m). 8.10 (1H. s), 8.17 (1H, d, J = 2. 8 Hz). 8.43 (1H. s) ; MS m/e 
(ESI) 387.00 (MH*). 

mm 3 9 

5- f6-7 $ I -8- (3-£ P □ 7 x ~)V) -9H-9-7° 'J ~ JUl -!-;< f^kz L 2-y b K □- 
2-lf'Jy/>aaj6 
NH 2 HCI CI 





o 
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mmm loia, (3) , (4) , nmm 2 % Rummm 5 t mim^mx-mmt^ 

■H NMR (400 MHz. DMS0-d 6 ) & ppm; 3.43 (3H, s), 6.50 (1H. d, J = 9. 6 Hz). 
7.47-7.61 (4H. m). 7.77-7.79 (1H. m). 8.12 (1H. d. J = 2. 8 Hz). 8.34 
(1H. s) ; MS m/e (ESI) 352. 96 (MH + ). 
WJ4 0 

5- [6-7$ I -8- (3-* K^->7x-;i/)-9H-9-7°'J-;H-l-^^;b-l. 2-vb K 
NH 2 HCI OMe 



mum i (D (2) , (3) . (4) , m&m 2 , 5 tmmo^nmBit^ 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.43 (3H. s). 3.73 (3H. s). 6.50 (1H, 
d. J = 9.6 Hz). 7.06-7.11 (1H, in). 7.20-7.25 (2H. m), 7.38-7.43 (1H. 
m). 7.49 (1H. dd, J = 9. 6. 2.8 Hz). 8. 14 (1H. d. J = 2. 8 Hz). 8.47 (1H. 
s) ; MS m/e (ESI) 349.02 (M). 
mffi.M4 1 

3- [6-7 $ 7-9- Qz2i±jkz6z±±VzL 6-vb H a-3-bf 'J v-JU) -9H-8-^ U 

NH 2 HCI CN 




O 
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%mm i©(a. (3) , (4) . mmm 2 , s^ss^j 5 £ iwrtio^&T'^feffc^ 

'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 3.45 (3H. s), 6.51 (1H. d. J = 10. 0 H 
z), 7.50 (1H. dd. J = 10.0. 2. 8 Hz). 7.72 (1H. t. J =8.0 Hz), 7.92-7. 
96 (1H. m). 7.99-8.03 (1H, m) . 8. 12-8. 15 (1H, i) . 8.14 (1H. d. J = 2. 8 
Hz). 8.42 (1H. s); MS m/e (ESI) 343.99 (MH*). 
mMM4 2 

M3-7^D7x-Jl/)-l-(6-/h^ v-3- £ 'J 22k) — 1 H — f $ gV f 4. 5-cl b: 
'Jy>-4-7$> 

NH 2 F 



(1) U-y^ao-3--hab , 'Jy> 

2. 4-yk h*D^y-3--hoHU v> (2. 5 g. 16 nunol) (C^v^bU > (10 
mL) &lBZ-> 110 < CtCT4B#«^Lfcc Ef£tffc£&EET«ISb£. »tt£ME 

ffiK^^v^AKTlfcJSL ->U*y;W»i§b, (2. 7 g, 8 

( 2 ) N4- (6-* h^->-3-e U 22k) -2-^7 □ d-3-x hD-1-b''Jy>7$> 
(1) T»fcfls£fc(10.4 g, 54 mmolh 5-7= b*->fc!'J 5?>(9. 6 

g, 77 bdoI) , h U X3MU7 5 >(5. 4 g. 54 mmolh X*/-;M40 mL) ©S^- 
^^^T2BW^Ufc„ £jSi££«ET«*tu SiliiMx^i^K^in 

7c. y'J^yj^7A^D7 h^7 7^-T*i§SU SE{b^*(6.3g, 42*) 
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'H NMR (400 MHz. CDC 1 3 ) 6 ppm; 3.98 (3H, s), 6.63 (1H, d. J = 6.4 Hz), 
6.85 (1H, d, J = 8. 8 Hz), 7.46 (1H, dd, J = 8. 8, 2.8 Hz), 7.92-7.96 
(1H. m), 7.99 (1H, dd, J = 6. 4, 0.8 Hz), 8. 10 (1H. d. J = 2. 8 Hz). 
( 3 ) N4- (6-^ b* v-3-ti U v;i/)-2-7 □ d-3. 4-bf U v> v7$ > 

(2) -nmtz^m (i. o g)£7K(io mD> x^y-;K20 mLHcrau ae® 

0 gh mm (1 mL) £inA> ^fiT4B#r B m^L,/ic S^^ril^'l' hit 

'H NMR (400 MHz, CDC1 3 ) 5 PP m; 3.95 (3H, s), 5.79 (1H, s), 6.59 (1H, d. 

J = 5. 6 Hz), 6.79 (1H, d. J = 8. 8 Hz), 7.42 (1H. dd, J = 8. 8, 2.8 Hz), 

7.70 (1H, d, J = 5. 6 Hz). 8.01 (1H, d. J = 2. 8 Hz). 

( 4 ) Nl- [2z£ □ a-4- 1 (6-* b ± kit: g U 22k) 7 S y 1 -3- bf U 2ik] -3-7 
^•□^>X75 H 

(3) Wdk^d.Og, 4.0mol)*K'J^>(5 mL) K*#U fc#Ti& 
ft3-:7;M-D^>7-f JM1.0 g)£JD7U mrST5P#r^}t^b^o EJS»E£«E 

**«U «ffi^!»(1.2g. 81»£»fc. 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 3.95 (3H, s), 6.73 (1H, d. J = 5. 6 Hz). 
6.79 (1H, d. J =8.4 Hz), 6.97 (1H. s). 7.31-7.37 (1H. m), 7.46 (1H. d 
d. J = 8. 4. 2. 8 Hz), 7. 51 (1H, m). 7.69-7. 79 (2H. m). 7.95 (1H. s). 7. 
96 (1H, d. J = 5.6 Hz). 8.07 (1H. d. J = 2. 8 Hz). 
( 5 ) 4-g □ n-2- (3-7 JM" □ 7 x x;U) -1- (6-* b* ->-3-bf U 22k) ~1H — T 5 
^Vf4. 5-cl HUz> 

(4) Tf§fc{fc£$ (980 mg. 2. 6mmol)> 7iz h- h U JM20 mL) , **->S 
ffc»J>(2 mL)©rg^^80rT3P#P^jt^Lfc. JRjESt£ttflET»*8U 9ft 
SSSi^T^L-. 7kRtf®fn:£&7fcTiSfcT?>L/t. ««-?7**->7A 
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%m (680 ng. 73%) Sr»fc. 

•H NMR (400 MHz, CDC 1 3 ) & ppm; 4.03 (3H, s), 6.91 (1H, dd. J = 8. 8. 0.8 
Hz). 7.11 (1H, d, J = 5. 6 Hz), 7.11-7.17 (1H, m). 7.33-7.40 (3H, m). 

7.47 (1H. dd. J = 8.8. 2.8 Hz). 8.17 (1H. dd. J = 2. 8. 0.8 Hz). 8.23 
(1H. d. J = 5. 6 Hz). 

(6)2-l3-7KD7i =-M - 1- (6-* h ± v-3- \L U 22k) zDkdA £± [4. 5- 
c] h 0 'J^>-4-75> 

( 5 ) (lgK 7> : e-7-x^y-;i/^(20 mL) ©jg^^iso'C 

^-T'«iU> IMBfc^to (200 ig. 21X)£*#fc. 

•H NMR (400 MHz. CDC 1 3 ) 5 ppm; 4.02 (3H, s). 5.30 (2H. br), 6.55 (1H. d 
d. J = 5.8 Hz), 6.88 (1H. d. J = 8. 8 Hz). 7.07-7.13 (1H, m). 7.24-7.35 
(3H, m). 7.46 (1H. dd. J = 8. 8. 2.8 Hz). 7.88 (1H. d. J = 5. 8 Hz). 8. 
15 (1H, d, J = 2. 8 Hz) ; MS m/e (ESI) 336.00 (MH*) . 

mmu 3 

5 - [4 - 7 a j -i- (3-2 JM- □ 7 x - M - lH-< 5 *V 14. 5-cl hT ' J V >- 1-< 2k] - 
1.2-vb:KD-2-tfUvV> 
NH 2 F 



3«'J4 2Tt#e>nfc2- (3-7MD7iZJK-|-(6-/ 
-1H — T 5^7(4. 5-c] t?Uv>-4-7 5X290 mL) <h»ffiK (10 mL)<D*g£«l 
10*CT*7. 5*irafll#Ufc. 5J&*S£«ffi~F*BU 55iS*NH-7*-AvU*y 
MyA^07hy , 77>f-TllgU «E<fc^«J(120 mg, 43» 
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■H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 6.39 (2H. br). 6.45 (1H, d. J = 9. 6 H 
z). 6.49 (1H, d. J = 5. 8 Hz), 7.28-7.34 (1H, m), 7.40-7.54 (4H, m), 7. 
72 (1H. d, J = 5. 8 Hz). 7.77 (1H. d, J = 2. 8 Hz) ; MS m/e (ESI) 321.94 
(MM . 

5- [4-7$ y-2- (3-7;i/^D7x^;V)-lH-< $^Vf4. 5-c] b°U i>y-\-^M- 
t^±Jk±±2^ HD-2-b , Uy/> 
NH 2 F 



£ffiM4 3 T-mZtltzS- [4-75 y-2- (Z-y)^ny x~;W -1H — < 5 W [4. 
5-c] t° U v>- W ;H -1. 2-v t F P-2-t: 'J vV > (100 mg) £p< ^ / (lm 
L) 2 8%± MJ7A* V*~sY-*5> J-)V&wm mLh 

5P;M20 mL)£jJDA^?STl Big#L£. S^^M/±T^L, ?^€NH-7 

^-Ay'j*y;^7A^o7h^77^-tsii, mut^m mg, 2 

6K) £#£ e 

'H NMR (400 MHz. DMS0-d 6 ) <5 ppm; 3.45 (3H. s). 6.40 (2H. br), 6.49 (1H. 
d, J = 9.6 Hz). 6.56 (1H. d. J = 5.8 Hz). 7.29-7.34 (1H. m). 7.44-7.5 
3 (4H. m). 7.73 (1H. d. J = 5. 8 Hz), 8. 17 (1H. d, J = 2. 8 Hz) ; MS m/e 
(ESI) 335.98 (Mff). 



3- [6-7 5 / -8- (3-7J^P7x-Jl/)-9H-9-7 f U-J|/l-l-^5 : -;i/-l. 2-yb K 




mm 4 5 
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NH 2 HCI 



F 



'H NMR (400 MHz. DMS0-d 6 ) 5 ppi; 3.46 (3H, s), 6.45 (1H, t. J = 7. 0 Hz). 
7.30-7.53 (4H. m). 7.91 (1H. dd. J = 7. 2. 0.8 Hz), 7.97 (1H. dd. J = 
7.2, 0.8 Hz), 8.33 (1H, s) ; MS m/e (ESI) 336.97 (MH*) . 

mmm 4 6 

5-16-7$ I -8- (3-^Jl/^D^x-JU)-9H-9-7°') 2-vfc H 

□ -2-b°'J-^y > 



We 

7^7.D + (l5--ho-2-tD h**->£U:/>(0. 55 kg. 3. 93 molKDMSO (2. 
2 LK K,C0 3 (0.88 kg. 6.37 mol)£J®»A, ^yS7^£S£Tlf #L£. $ 
£(C37t;rS?§TpTsOMe (0.88 kg. 4. 71 mol) £$TFU lSf^m^Ufe. 

7K11 L£7iTLfc&. *#LT#TffiL£&JI£*ftIIxU 70 < CTH£ii6*£U 
Mfe^*©mSf^t)5l6g(i|S^85%) 

(2) 5-7ay-l-^^^-2(lH)-h°U K> ->j.frgff t 




(1) l-*5P;i/-5-- ha-2 (IH)-bTO jj> 
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^--h^i/-ytil-^^-5-- hn-2(lH)-tf<J HX250 g. 1. 62 molh 1 
0% Pd-C (25 g. 0. 1 w/wS) , EtOH (2.5 L)£iJD*.MU£. 10 kg/cin J £{&oJ; 

fcttfi#£EtOH(l. 25 L)Tft#b£. 

«II->o.O^ (293 g, 3. 2 moD^ig^LfcEtOH (2. 5 L) it^aTFU * 
»+Tit#«, £E£Lfc|g|l£iS5iU EtOH (1 DT-a^b/ic 6(TC-Cffifi$£ 
^LTSie-ft-&t)182. 6 g&»fc (W52. 6%) . 

•H NMR (DMS0-d 6 ) 5 ppm; 3.30 (s, 3H, N-Me). 6.25 (d. 1H, J= 9. 3 Hz. H- 

3) , 6.91 (d, 1H, J= 2. 9 Hz, H-6), 7.07 (dd, 1H, J= 9. 3Hz, 2. 9 Hz, H- 

4) ; H£ : 224-226*C 

(3) 5- (5-7 S ; -6-^ a □ kf 'J 5 y >-4-^f ;H 7$ J-\-*=f-)\r-\. 2-^b K 
□ -2-fcf'jyy > 



77*nlZ, 5-7$7-U-y^ODfU$y> 118.6g, 
;V-2 (1H) -tf U F> 170. Og, EtOH 360 bL ffiSzR 2.4 L£JiK» 

A, 110*CT17I^Wttll»Ufc. 

*$K:T?fr#U 7>^&^77K 200 mLfcS^fAn, 1 *ira8t#&» &g£&t 
»U 7*750 mLTifc^, 60mffi&$fc*&U UT 188. 2 gf# 

m^TZOm®. 188 g £tK 1.9 L (10 vol. ) fc»»U 7> J E-77k 100 mL 



CI 




Me 



o 
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«U mtitS® 153. 8 g£$fc. 

'H NMR (DMS0-d 6 ) 5 ppm ; 3.42 (s. 3H, NMe-D, 5.27 (brs. 2H. NH2-5). 6.4 

0 (d, 1H, 3= 9. 7 Hz. H-3'), 7.49 (dd. 1H, J= 9. 7Hz. 2. 4 Hz, H-4'). 7.77 

(s, 1H. H-2), 7.98 (d. 1H. J= 2. 4 Hz, H-6'). 8.35 (s, 1H, NH-4); 
258*0 (decomp. ) 

( 4 ) 5- f 6- 7 □ □ -5- (3- 7 )l * U ^ y *M )\A 7 5 J fc° U $ V >-4~f M 7 5 
y-]. 2-vb HD-2-b'Uyy> 



777Z3tC, 5- (5-7 5 o □ tf U ivH- fJHTSy-Mf^l. 2 

-yt > 148.9 g &«ktftr'Jv> 1490 mL (10 vol.) ZDnX 

«U fifk 3-7;^n^> , /-1'^ 98. 1 mL (1.38 eq. ) ZffiTLtz. 

mm&Kfci&\Z7\<. 1490 mL (10 vol) &ft£*A*l, Sl±|g£U l»: DM 
E 500. mL, ^TvK 1490 mL (10 vol) ^ftt'Atl, ^M#bfc 0 
^ B B B ^Mb, DME / H,0 = 1 / 5 1600 mLTftif>U 70rT-24P^M&*gU 
5- [6-7 □ n -5- (3- 7 □ ^ > VW ;H 7 5 7 bi iJ5y>-HM75;-U 
-yth*D-2-tf'Jyy> 196.4 %*%tz, 

'H NMR (DMS0-d 6 ) 5 ppm; 3.41 (s, 3H, NMe-D. 6.38 (d, 1H, J= 9. 71 Hz. H 
-3'), 7.45-7.50 (m. 2H). 7.60 (dd. 1H, J= 14. 0Hz. 7.0 Hz. H-5"). 7.78-7. 
90 (m. 3H). 8.30 (s. 1H. H-2). 9.09 (brs. 1H, NH-4). 10.08 (brs. 1H. N 
H-5) ; j»& : 173r (decomp.) 
( 4 - 2 ) 5- [6- 7 □ D-5- (3- 7 )V* □ * > V^f JU) 7 5 7 bf U 5 v >-4-^f jjd 
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75 7-1. 2-7bKn-2-b°Uv7 

5- [6-2 □ □ -5- (3- 7 JM" □ * > ;W 7 5 7 b° U 5 S J >-4--f ;U 7 5 7 - 1. 
2-ykKo-2-k''Jyy> (2. Og) \Z7±.h~hV)V (50mL) £iDA> SSX:©^- 
<;W\*7T*«U *Jg®£$l5ttjgLfc. iM£7iz h- h'j;W (llOmL) T 
SIL, TO^U£?K£Lfc&, 4N-HC.1 (L 30mL> 0. 97M5» £JDA7c. 
(37-bh-h'J;U (20mL) iiiDt7c&, 3£H£MHxU 7-th^h'J^ (20mL) 

T&#U 60'CiIfUSJgU 1. 59g (y. 72. 5%) <£$WG£*£*I£b b b£*#7c. 
'H NMR (DMS0-d 6 ) 5 ppm; 3.43 (s, 3H, NMe-1'), 6.43 (d, 1H, J= 9. 5 Hz, H- 
3'), 7.40-7.53 (m. 2H). 7.60 (dd. 1H. J= 14.0Hz, 8.0 Hz. H-5"), 7.77-7. 
93 (in, 3H), 8.31 (s, 1H, H-2). 9.16 (s. 1H. NH-4). 10.17 (s. 1H. NH- 
5) ; 193-195*0 (decomp.) 

(5)5- [6-2 □ p-8- (3-7J^P7i-JH -9H-9-7°U ~)U -\-*7)V-L 2-7 
b Ka-2-b°'J-77> 

ci f 



7 ? 7 n \z, 5- [6- 7 o o-5- (3- 7 u ^ > V -i )V) 7 5 7 b* 'J 5 -7 7-4-^ 
;H7S7-l,2-vbHP-2-b°'J v7> 186. 0 g, CH 3 CN 1. 9 L, P0C1 3 186.0 
mL (2.0 nol, 1 vol = 4 eq. ) £SP;L t-f^UI/US \20V)\zxm m 

£«£jg*£U CH 3 CN 372 ml&mTL. ®m'&Z bKMffiit^bfco mmm 
TttAcOEt 1.9 L£}JQ;LT«U 30XK 2 C0 3 7K?gi«s^r900 mL&€An£^ tKi 
L £blCAc0Et 1.9 L£jQAT#?£L£o 1.9 ffil 

*?§ L . mmmW t LT5- [6-2 □ o-8- (3-7 )V* □ 7 x -)V) -9H-9-7 U n;U 
-1-7^-1. 2-7b h'D-2-bU -77 > 161. 5g £f#7c. 
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■H MIR (DMS0-d 6 ) 5 ppm; 3.44 (s, 3H, NMe-D. 6.52 (d. 1H, J= 9. 7 Hz, H- 
3'). 7.38-7.47 (m. 1H). 7.50-7.62 (m, 5H), 8.18 (d, 1H. J= 2. 8 Hz, H- 
6'). 8.80 (d, 1H. 1= 1. 1 Hz. H-2) ; K£ : 219*C 

( 5 - 2 ) 5- [6-* □ □ -8- (3- 7)1*0 7 x=M -9H-9-7° U - M ~ \z * ±AzL 
2-5? k FD-Z-f'Jyy > 

7 1*5- [6-£ D D-5- (Z-7)V*U^>^ )V)7^J k U 5 5?>-4-f 
;W75y-l. 2-5?kKa-2-k'J5V>-HCltg (5g), NMP (25mL) 110t 
T^raftifUfc. Rtf*£IHfcx?-;P (lOOmL) , lOX^HzK*:*- h U »7A7jqg$t 

(50mL) ^iD^-ffltiibfec «H£&fn:fe&7K (50mL) Tift&U *T« 

fcffiftfcDME (lOmL) £flnA, 55rT«#T»tfU 
?K (20mL)*UDA^afl:S-frfc. &H.£3$U 50 < CT16«fWft»bl»»efeO 
5- [6-^7 □ o-8- (3-7;Wo7x-JW -9H-9-7°»J -;H -1-^^-1. 2-5? fc h* 
□-2-tfU y;> 0. 64g («73. 8X) 

( 5 - 3 ) 5- 16-7 □ D-8- (3-7Ji/tD7xZJM -9H-9-7 "') =JV] z±z£±AzL 
2-5? k Ka-2-lfJy/> 
♦ HCl-EtOAcfcfc 

5- [6- 7 □ D -5- (3- 7 frOr D ^ > ;W 7 ^ / k U 5 5? >-4--f ;U 7 5 y - 1. 
2-5?k FD-2-kU5?7 Xlg. 2. 7mol) £NMP (lOmL) K?gfi?U4N HCl-EtOAc (0. 
8mL, 3. 2mmol) ZDnX. 110*CT14«?raiD»a»tfc. EfSi**HPLC#*rU 5- [6 
-7 □ D-8- (3-7JWD7i-;H -9H-9-7*'J =JM 2-5?k H D-2- 
k'J 5V > (90. 2tt #£j5fcLT^&;i££5tISLfc. 

( 5 - 4 ) 5- f6-7 □ p-8- (3-7J^D7xZJM -9H-9--^U -M 
2-7 k KD-2-tf U5?y > 

5- [6- 7 □ D - 5- (3- 7 )VOr D ^ > V -T ;W 7 a 7 k* 'J 5 5? >-4--f M 7 S 7 - 1 . 
2-5? fc HD-2-k'J 5?y > (lg. 2. 7ramol) £NMP(2mL) \zmML, 140*0 TlO^RSJiD 
S^^HPLC^^tU, 5-l6-7DD-8-(3-7JU#0 7xx;W-9H-9 
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-yiJ-;W 2-yt Kn-2-t?UvV X91.3X) ^fiEUT^-SCi 

( 5 - 4 ) 5- [6-7 □ D-8- (3-7MD7x-JM -9H-9-7'U -JH JM. 
2-yb K o-2-tf U V J > (One-pot SIS : 5- (5-7 5 y-6-7 □ □ t? U 5 v>-4- 
•f;W75y-l-^^-l. 2-> f kh*o-2-fcf'J> J 7> - 5-[6-7od-5-(3- 
7Mo^>^jW7^;t:U5 v >-4~f JU 7 5 / - 1 . 2- v t H □ -2- h° U 
y;> - 5-[6-i7DD-8-(3-7;U^-D7x-;i/)-9H-9-^Un;i/]-l-p<^ 
-1, 2-yt Ko-2-e'JyV » 

77X3l:5-(5-7$y -6-7 □ o £ U 5 V >-4-^f 3\>M. 2- 
ytHD-2-f'Jyy> (lg), NMP (lOmL) ^SnA. 40 < CTit#L7to £©!K33 
JSfcKttfc Z-7)V*n*>*J'()\, (0. 53mL. 1. leq. ) £S5TU (3. 
2mL)££JnU ftl.5ISHI«#Lfc&, S^^^110 < CH±tf3^tt^b7c. 
gJS*fc»»x^;W33iLK 10X^16**^- hU»>A**« (16.5iL)*JDA, 
^m^mm-k^K (16.5bL)T«e»U, iftfiSttfcDME (16. 5mL) £JD 

A, 55*CTa#T*«fUfc«, * (33mL) &iDAjSSfk$-&fe. ^ B $5il, 
50"CT4RWftJ»ba»efi©5- [6-^7 □ D-8- (3-7;U:*a 7xx;W -9H-9-7* 
'J 2-y k H o-2-tf U y ; > 0. 94g (2IHM66. 7X) 

(6)5- [6-7 $ 7-8- (3-7 JM-Q 7 xXJl/) -9H-9-7*U -M-\-*7)V-L 2-v 
fc Ko-2-e'Jy;> 

nh 2 F 



h 7 U-71C5- [6-7 □ D-8- (3-7MD7x-W -9H-9-7°'J x;U -1- 
*^;M. 2-yh KD-2-tT'J -77 (iS#) 160. Og (^ft 96. OX, IE 

o*155 g ), DME 2600 mL. ?g7> ; E^77K (28-30X) 1300 mL£&AL, « 
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mm imzxumLtz. -mm*m. ^ut£££ %viz±tf. mmm^'b 
it mm^mwbtzo 

7*500 mL ^tT^IS^tl 135.0 g£f#£ e 

(7)5- f6-7 $ I -8- (3-7 □ 7 x XjM -9H-9-7° U - M - 1- * l-V 
h HD-2-tf'Jvy > ; 2H,0 




7?X3K5- [6-7 S 7-8- (3-7Mo7xz;H -9H-9-7°'J -JH -l-^^P 
-l,2-ykFD-2-h , Uyy>Ol^ B B 130 g, >*y-;H£ttx*y-;W [Et 
OH 2000 mL ICftLMeOH 50g©fiJ^T^] 1. 3 L , 7j< 1.3L£ftAU im 

^/-;i«fex^/-Jl/ 200 iLTift&L£. *JBE*£»U SCfb^tt 119. 
1 g 

'H NMR (DMS0-d 6 ) 5 ppm; 3.43 (s, 3H. NMe-D. 6.46 (d. 1H, J= 9. 7 Hz. H- 
3'), 7.26-7.36 On. 1H). 7.36-7. 60 (m, 6H). 8.09 (d. 1H. J= 2. 8 Hz, H- 
6') , 8. 14 (s, 1H. H-2) ; M * : 244"C (decomp. ) 

6-^7 □ a-9- (2-^7 □ q-4-tf 'J 22k) -8- 13-7MD7x^H -9H-7°U > 
ci 

N N — 
— F 
— CI 

= N 
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( l ) N- □ d-5-x h 'J s 2xjkHz (2^ a a -4- bT 'J 22k) 7 5 > 
ci 

..J - N0 2 

t II - 

"N N— N 
H 

CI 

5-- ho-4. 6-^not ,| J5y> (8. Og, 41. 2 mmol) ©x h 7 1 Ka 7 5 
XI 60 nL)»»ffilcSiUCT4-75y-2-^nnt: , J^>(8.0 g. 62.2 mmol) 
33«fctfh 'Jx^;U7 5X8.7 dL) £«&iDAfc«* 4B#K»»lL^. 
KKx^;K160 iDTWRU, 7K160mlSl/MP^zKT^i/^OT^^7jc^ 
7^->0A«Uit. »«E«:«ffiT-Cg*U, yX^M-fM'iit 
T^U/iH^^ftBl. »8;U SlS-ffc^ (2. 2 g. 19%) 
'H NMR (400 MHz. CDC1 3 ) 5 ppra; 7.39 (IE dd. J = 1. 9. 5. 5 Hz). 7.79 (1H. 
d. J = 2.0 Hz). 8.31 (1H. d. J = 5.6). 8.62 (1H. s). 9.14 (1H. bs) 
( 2 ) N4- (2-9 a a-4-h° U vJU) -6-fr n a-4. 5-tf U $ y>v7$ > 
Cl 

"N" N — N 
H 

CI 

N- (6-^7 □ □ 5-- h o-4- £ 'J ^ y-JH -N- (2-£ □ d-4- M U vJM 7 5 > (2. 
2g, 7. 6 mmol) ^x^y-JM4mK tfBM. 4mHc!K«U 0 flET3MBt&*2. 2g£ 

^o<ojda^o si&fsssici/, immmw^tzm. ^5***abfc. 

'H NMR (400 MHz. CDC 1 3 ) 5 ppm; 7.52 (lH, dd. J = 2. 0, 5.9). 7.84 (1H, J 
= 2.0). 8. 12 (1H, J = 5.5). 8. 13 (1H, s) 

( 3 ) Nl - 14-^ □ a-6- f (2-fr □ a-4-tf U 22k) 7 5 V] -5-b° 'J 5 v_JH -3-7 
jt^a^>X75 H 
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CI | I] 

I NH. X Jl 

n""y ii • 

I. II O 
N NH 

!. 

L 1 

N" ^Cl 

N4- (2-^ nn-4-ti'JvJM -6-^7 do-4, 5-lf U SS^^S >(2. 5 g, 9.8 

BDMiJotu vxso Eummmzmmmmf5,T0-5 r:\zxmt z-yjv^a^ 

>VW;K 1.3 mL, 10.7 mo\) Z5ttmfrtfTm'TVti'&. -^©££12i»#raW# 
t/io S^^TKfectU-B^x^KlOOmDlCT^tfco WH«£lNi£& (xl) 

mum&*.mi- v u ^ a 7 k^ (xd ct^l, »tk^± h u ^aicti^ 

WLfco S£&^x5f;i/X-x;M;:TM?iU >>x^;i>X- 
x;WCTft&U SfBfc&M. 3 g, 62S)£3Sfe@#: t hLTt#fco 
'H NMR (400 MHz. CDCl 3 ) 5 ppm; 7.38-7.42 (2H. m). 7.56-7.62 (lH, m). 7. 
70-7.78 (3H, m), 7.99 (lH. bs), 8.27 (lH, d. J = 5. 7), 8.60 (lH, s) 

% A\Z, Nl- 14-^7 □ D-6- [ (2-£ □ D-4- 1° U VM 7 5 J } -5- 1: U S 5?x;H -3- 
7J^a^>X7$ H (2. 3g. 6.1 mmol) <D** : sMV) X75 mL) 
«#ffimT1.5raMiioitLfco Kfom*ffiJ£TT~mm\stt. £t££ 

^@£x5P;M100ml) CTSRUfcg, 7.K(x3), IS?P^7K*^ h U £ AtK^ <x 
2)fecfcMfn^7K(xl)(;T?5fe#L^ ^7KM^-hUOA(CT^> i&^tfc. 

&u swc7)^fB^% (i.o, m)*m&mfotvTmco 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 7.21 (1H. d. J = 1. 8. 5. 3 Hz). 7.24-7.3 
0 (211. m), 7.39-7.48 (3H, m). 8.56 (1H. d, J = 5. 3 Hz). 8.79 (1H. s). 

Mmm 4 8 

9- (2-^7 □ q-4- e U 22k) -8- (3-7MD7x-JM -9H-6-7°'J ±3 > 
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NH 2 

N ' -N - 

N N — 
— F 
— CI 

Sig^J 4 7 ©6-£ n D-9- (2-2 PD-4-tf U -8- (3-7JW07x"JH - 
9H-7°U >(325mg, 0.9 mmol) <D\, 2-v* h*vX*>(10 mU-fcT^xTTk 

f;n:T»ci*L, fi&8E{fc£$ (229 mg, 75%) &asfeH#£l/T»fc. 
■H NMR (400 MHz. CDC 1 3 ) 5 ppm; 5.75 (2H, br), 7.16-7.24 (2H. m), 7.31-7. 
41 (2H, di).7.44 (1H, d. J = 1.8Hz), 8.41 (1H. s), 8.51 (1H, d, J = 5. 
3 Hz). 8. 14 (1H. s). 8.23 (1H. d. J = 2. 8 Hz). 

%mm* 9 

8- (3-7MQ7i-iM -9- 12- [ (4-* K£y£v> 22k) i4zg U 22k] -9 

H-6-7U >7S > 
NH 2 

N N 

= F 

— O — 

— N — — OMe 

&mi- h u ^A2oomg^8o c cT4 ^^>v)V7)vn-Mzmmh. m 

MM 4 8 ©9- (2-£ P o-4- tf U -8- (3-7 Jl^ □ 7 x - JM -9H-6-7°U f 5 
X596 mg, l. 75 mol) *JQA, l^HJft^Ufc. tt#», EJfc«&*T*MKU 

;UX-T-;HCT^#L, ggft^ (690 mg. 89X) ^r^feS^i: IT^fc. 
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'H NMR (400 MHz. CDC1 3 ) 5 ppm; 3.80 (3H, s). 5.34 (2H. s). 6.13 (2H, b 

s). 6.80-6.88 (2H. m), 6.90 (2H, d. J = 8. 1 Hz), 7.10-7.16 (1H. m). 7. 

23-7.35 (2H. m), 7.37 (2H, d, J = 8. 2 Hz), 8.28 (1H. d, J = 5. 3 Hz). 8. 
36 (1H, s). 

mmm 5 0 

4- f 6-7 $ I -8- (3- 7 )V* a 7 x - M -9H-9-7° U - M - 1 . 2- yfcKP -2- b: U 

->V> 

NH 2 

N -N — 
= F 

= 0 
— NH 

^0iJ4 9©8-(3-7;^0 7x-;i/)-9-12-[(4-/ h*->^>v;W 
-4-tiU v;H-9H-6-yj >7^>(690 mg. 1.56 mmol) £: h "J 7 )V3ru%t&Z. 5 
mHCigfi¥t^T30^^^-&^. S^^^KT^U^U^M^I^lt^L, 
7|cTgt^iiLT^IB^-&% (510 mg. 7530 £ K 'J 7;i^aif$^£ LTffe. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 6. 15 (1H, d, J = 5. 1 Hz). 6.43 (1H. d. J 
= 1.8 Hz). 7.32-7.54 (5H. m). 8.22 (1H. s). 

-mmrn 5 1 

4- (6-7 $ y-8- (3-7MD7x-^) -9H-9-7°U ~M-\-^)V-l 2-vb H 
□-2-tiU 22 > 



NH 2 




F 

=0 



— N 

CH 3 

»#i]5 0C7)4-[6-75y-8-(3-7;i'^D7x-;M-9H-9-7° l J^JU]-l, 2-v 
b Ko-2-tT'J >(50mg, 0.16 mmol) &N. Nv?/^WPA75 H 1b1C»«P 
U 'J $A64ig, 3"7{fc*3\>H5ul£;!)D;i60gT2 PtRSJSJfc 
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l mm jl? mtiie^ oo mg, 55»£&&. 

'H NMR (400 MHz, CDCl 3 ) 5 P pm; 3.53 (3H, s), 5.89 (2H, bs). 6.20 (1H. dd, 
J= 2.2. 7. 1 Hz). 6.46 (1H. d, J = 2. 3 Hz). 7.38 (1H. d. J= 7.1 Hz). 
8.32 (1H, s). 
MS m/e (FAB) 337 (MH 4 ) . 

8- (3- 7MD7xZJM -9- (4- b° U 22k) -9H-6-7 'J > 7 $ > 

NH 2 

F 
— N 

mum 4 8 ©9- (2-£ □ D-4-krU 5W) -8- (3-7MD7I-M -9H-6-^'J 
±5 > (50mg. 0. 15mmol) — ^5ml<J:x h^k Ho7^>5mlH^b, 

*IMb* U £A8. 2mg£ A£3§50mg£lJn*.fc. 7jc|tTT 1 Pf 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 5.82 (2H, br), 7.08-7.14 (2H, m). 7.22-7. 
32 (4H. n). 8.33 (1H. s). 8.71 (2H. d. J = 6. 0 Hz). 
MS m/e (FAB) 306 (MH 4 ) . 
HSftffl 5 3 

5- (8-3 (7JI/tD7iZ)H -9H-9-7 U XJU1 - 1 - * 1. 2- v b H □ -2- tf U v 

y > 

N N — 
= F 

N-CH 3 

o 

%mm 4 6 <D5- [6-7 = 7 -8- (3- 7MD7 xXJM -9H-9-7' 'J x;H - \-* ^ 
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)V-l 2-vt FD-2-KU5VX1. Og, 3. Ommol) ^rh7k KD7 7>20mUC 
S&£S£LTt&Sfc£^(340ing. 35%)£&fc. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.62 (3H. s), 6.68 (1H. d. J = 9.7). 7.2 
1 (1H. dd, J = 2. 9. 9.7), 7.23-7.27 (1H. m). 7.41-7.49 (2am). 7.53-7. 
57 OR m), 7.58 (1H, d, J = 2.8). 9.00 (1H. s), 9.23 (Ms). 
MS m/e (ESI) 322 OOP). 
5 4 

N- f9- (6-^7 □ p-3-tf U # : J=.)\A -8- (3-7MD7X-JM -9H-9-7U - JV) -N. 




N 

CI 

( 1 ) 2-f (6-7 □ D-5-- b a-4-tf U S v^JM 7S 71 X^jl/->7X H 
Cl 

N A N0 2 
H 

5-~ Ka-4. 6-v^aatru^> J >(20.0g. 0. lOmol) <2x h ^ k Kd77> 
(400 mL)MWlC^ffilCT2->7yx5 1 ;i/75>(15. 9 g, 62.2 mmol):feJ:tf 
St6£(13 mLK **7-;P30il<Dg£ig&£OgTSDA£&, MT 1 TOtti* 
Lfe. KfoWL&K &&x^;M400 ml)T'«lU *400ml&tfg&ft:&i&7K-Cifc 

^x-x^T^ILT^CfcTO^ii^ ®&U ^IS^tJ(18. 7 g. 7 
9S) 

'H NMR (400 MHz. CDClj) 5 ppm; 2.80 (2a t. J = 6. 6 Hz). 3.94 (2a Q. J 
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= 6.6 Hz), 7.81 (1H, bs), 8.46 (1H. s) 

(2) 2- I (5-7 S y-6-^DD-4-tf'Jv/-M 7g 7lX^;i/->7-H 
CI 

N J ,NH 2 

I... 1. .CN 
N ^ ' 

H 

2^ (6-£ o a-5-x ha-4-t°U 5 vx;M 75 /]X^v7xF (18. 7 g, 8 
2. 2 mmol) £x^/-;H80mk 7K180mK M18mltcML, Ogt»* 

!l#:tl^iSIXt^S^'&^^?S^, yl^VX-fM^b. ^fB^^ (44. 

6 g. 51%) zntz. 

'H NMR (400 MHz. CDCU 5 ppdi; 2.80 (2H, t, J = 6. 2 Hz), 3.80 (2H. q. J 
= 6.2 Hz), 5.30 (1H. bs), 8. 10 (1H, s) 

( 3 ) Nl- 14-^ □ D-6- f (2->7 J 7$ J 1 -5-hT U g 2^2kl z^Zik^! 

□^>X7 5 H 



w" 



o 

:i 

l 



ci ^ 



C 

NH 



N N— 

H — CN 

2 _ [ (5-7 S y-6-£ □ D-4-t'U 5 i?-M 7 $y]lfJW>7- H (10. Og, 45. 
2 mmol) fctT'J v>63mltc^^L, 3-7;^d^>VW □ 'J K4.3ml£0& 
TDD*.. Rfc«£»C12BtraS#L&. E£Sc£»KX^;U-C#RU tK, 

£UT«Sft;£«l£8.9g1»&. «R$87* 
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'H NMR (400 MHz, CDC 1 3 ) 8 ppm; 2.73 (2H, t, J = 6. 6 Hz). 3.80 (2H, q. J 
= 6.4 Hz), 6.28 (1H, bs). 7.30-7.54 (1H. m), 7.47-7.53 (HI. in). 7.62- 

7.70 (2H, in). 7.80 (1H. d, bs), 8.37 (1H. s). 
(4)2- [6-^7 □ d-8- (Z-y)liru 7i x )l) -9H-9-7°'J xJbl X^J1/->7X H 

ci 



CN 

Nl- 14-^7 □ D-6- [ (2->7 J X^;U) 7 = J ] -5-fcTU 5 *J-M -1-7 
>X7= K (8. 9g, 27. 9 nunol) Oif^-^mV) > (140 oi)Iii?:^» 

ti. mmmmffiistzc m^ks h^^stt'SIl/:. m^^mm^ 
;Kioonii)iiT^tfc^ 7xw), ®mm&7mj-hw&7mmM)&&u 

^IEfc£tl (4. lg. 493!) ZM&m&t LTntz, 

'H NMR (400 MHz. CDC 1 3 ) & ppm; 3.04 (2H. t. J = 6. 8 Hz). 4.59 (2H. t. 
J = 6.8 Hz). 7.26-7.32 (1H. m) 7.45-7.57 (3h. m) . 8.72 (1H. s). 
(5)2- [6- (y * *)\>7 =• J ) -8- tt-7)l* □ 7x"JH -9H-9-7°U ~M X^;U 
->7XK 



N' 




F 



CN 

2- [6-£ □ D-8- (3-7;i/^-a 7xZJV) -9H-9--7°'J XJUl X^JI/->7X H (1. 5 
g. 4. 9 nunolXDxh^t HD77X30 mD^^H^^tiT, 40«v^^;U7^ 

$?u ?k m^^xim^mm^mA^M^^^^OAxm^Lfzc u 
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ffi&LT«0fc£tt (740mg. 48%) 

'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.07 (2H. t. J = 6. 6 Hz), 3.32 (6H, s). 
4.50 (2H, t, J = 6. 6 Hz), 7.40-7.46 (1H, m), 7.60-7.66 (3H, m), 8.28 
OH. s). 

(6) N- f8- (3-7 □ 7i-;M -9H-6-7°U XJll -N. N-v*^7 $ > 



2- [6- (^^7 5 7 ) -8- (3-7MD7i^JH -9H-9-7°U x;H X^Jl^v 
7x H (lOOmg. 0. 32 mmol) ON. N-y^ 3Ml/*jUA7S KigiSlCTK*^ h U "7 
A14. lng (60% in mineral oil) £0&TJnA., MT1 fl#|HHJi#U&. £fc 

SKvX^X-^Jl/fcJn*., ffiffll-SBttSratlfcU «ffi{b^«J (80mg. 96X) 

■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.30 (6H. s), 7.28-7.36 (1H, m). 7.54- 
7.60 (1H, i), 7.88-8.00 (2H. i), 8.20 (1H, s). 
fr\Z. N- (8- (3-7 )V* O 7 x -9H-6-7 8 U XJU] -N, ti-i?*?-)i>7 =. > (309 
mg, 1. 20 mmol) ^N,N-y^^*;l/A75 H 15ml C»»U ^K*"J^A2g, 

3, 6-v70Df'j^v>i. \g^m^xzomx'2mm^Lfz. Kfomzftm& 

mg, 1835) 

•H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.50 (3H, s). 4.11 (3H, s), 7.01-7.08 (1 
H, m). 7.36-7.42 (1H, m), 7.83 (1H, d. J = 9. 2 Hz). 8.00-8.04 (1H. m), 
8.08-8.12 (1H, m), 9.21 (1H. s). 9.36 (1H. d. J =9.3 Hz). 
MS m/e (ESI) 370 (MH*) . 
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mmm 5 5 

N- f8- (3-7MD7i^) -9- (6-* v-3-tf 'J £i^M -9H-6-7U ~M 

N 

K J -. -N — ■ 

1 1 

■ N — 
= N F 
N 

OCH3 

Hj!jS0iJ 5 4 ON- [9- (6-7 □ 0-3- fcf U 7* 5?-;W "8- (3-7 Jl^ a 7 x-;W -9H 
-9-7°iJ-;H-N,N-^^^^7SX50iDg, 0. 18mmol) &aBzM^7— 
*g#?U ir V U h^v H (15 mg. 0. 28 mmol) £JDA 2 
5£iK£?Maifc*B=»«U 7KT.Wt*Ttli-r^Sl#^®S l JtT^ie'fb^t)(35 
mg, 52%)£*lfiH#£l/r»fc. 

■H NMR (400 MHz. CDC1 3 ) 5 ppm; 3.40 (3H, s). 4.04 (3H, s). 4.15 (3H, s), 
6.92-6.98 (1H, m). 7.23 (1H, d, J = 9. 5 Hz), 7.28-7.34 (1H, m). 7.93- 
7.97 (1H, m). 8.0-8.06 (1H, m). 8.91 (1H, d, J = 9.5 Hz), 8.93 (1H. s). 

%m\ 5 6 

5 - f 6 . 7S y_g- (3- 7 Ma7xi^) -2- (3-b H a^:>-3-*^;i/-l-7^- 
jk) 9H-9-7°'J-JH-l-*^-l. 2-7 fc HD-2-eU > 



NH 2 HC1 

... N ~N — 
HO.. : ' = F 

NCH 3 
O 

'H NMR (400 MHz. CDC1 3 ) 5 ppm: 1.63 (6H. s). 3.60 (3H, s), 6.20-6.40 (2H, 

br). 6.62 (2H. dd. J = 1. 6. 9. 3 Hz). 7.10-7.20 (211, m), 7.30-7.44 (3 
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H, n). 7.57 (1H. bs). 
MS m/e (FAB) 419 (MH 4 ). 

nmm 5 7 

5- 16-7 5 7-8- [Z-yfrOru 7 x- M -2- [2- (1-fc KD^yy^o^fiH -1- 
X^-JM-9H-9-7°'J~;M-l-*^-1.2-vb: Ka-Z-lf'JyV >-M^ 
NH 2 HC1 



'H NMR (400 MHz, CDC1 3 ) & ppm; 1.75-1.83 (2H. m), 2.21-2.30 (2H.m), 2.5 
0-2.60 (2am). 3.54 (3Rs). 6.10 (2H, bs). 6.56 (2H. d. J = 9. 7 Hz), 7. 
07 (1H. dd. J = 2. 9. 9. 7Hz). 7.08-7.14 (1H. m). 7.26-7. 38 (3H. ■). 7.5 
0 (1H. d. . J = 2.4Hz). 
MS m/e (FAB) 431 (MH 4 ). 

mmm 5 8 

9- (6-* h*v-3-g'Ji?;W) -8- (2-h'Uyib) -9H-6 -7° 
!2±5> 



(1) N4- (6-^h^->-3-tr'Jv?;U) -6 -fr □□-4 . 5-bTUS 

> J >y7j> 



HO. 




F 

NCH 3 



o 




NH 
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5-75 J- 4, 6-v*nntrU5v>40g£5-7=y-2-* h*->fc! 
ij v>60. 5g©X^ 7-;Uii7K^ 1 *f 1 S^fflE800mL»I^iaTT«atl67K40inLS: 
$jTL7c, 1 3 0ST7B#^2 0#*#U SJSS^ttCSfiT 

7jc8ooiDL*jDAfc. #6nfc»»ift«:aauTaisft*i»fc^ dossing 

7g (53*y. ) 

(2) 5- (6-^Dn-9H-9-yj^^) *^X- 



N4- (6-* h^rv-3-fcPJvW -6-^dd-4, 5 -kT'J 5 v> 
y7 a >32. 7g©5?*3 L ;l'*JW»75 F40MK?SifcK:^i&T"e«&Bfc7K10. 8mL 
£STFU ^©jg^«*MTf4 0#M»J$ft, 2b£l 0 0gT2 Ofl-KtJS 

25g(74Xy.) £ftfc. 
(3) 9- (6-/ h*->-3-fcf'J 2ik) -QH-6-7°U±$> 




OMe 
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OMe 



5- (6-^DD-9H-9-yU-;W *?-)V3L—tM 

1£#U t#e.n^}l-M^jSj§bTSIH'f^t)Oefeni£ B B a 21. 2g(91Xy.) 
(4) 8-7^^-9- (6 -9H-6 -7°'J-f 

5 > 




OMe 



9- (6-* h*->-3-£U -9H-6-yU^-a>21.2gW> ? ^5 1 
Jl/*;UA7 5 K£*©1**1 (1. BL)S^ftl:iiaWoS>9. 03mL£7&Tb 

i en/cf felS B B H ®^ ^ ; - JVtr h 7 1 H □ 7 7 >© 1 ^ 1 (600mL) 
«W«£SiIT--lft»#U ^051W^tij§bT^I2^-&^©efe^B B B^12. 
3g (44Xy. ) 

(6-* h*->-3-lf<J -9H-6-7U 
7"5>500mg> h'J-n-y^U (2-f'JyJW XXI. 15g, 7"h7>*7; (h 
U7H/WX7^» n^V^h (0) 180mg<h, N, N-y<V7oh"JH 
3\^75>8l4uLcD*S/U>(15inL)?gt££ 1 5 0gt"2 0#m#b£. 
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51m8(71%y. ) Zfflto 

mmm s 9 

5- T6-7$y-8- (2-fcT'JvW) - 9H— 9 -7'JXJU] -2-fcfU 

y/-;|/ 
NH 2 



9- (6-^ h^rv-S-ti'Ji/JU) -8- (2-k e 'Jy^) -9H-6- 
yj^5>350mgi:ii^7K6iiiL©^tl^l 0 5gTlPIP44 5ft®WLtzo 

%m\ 6 o 

5- r6-y^/-8- (2-h°Uv^) -9H-9-7'JxJH -I-*?- 
jU-1. 2-ykFD-2-l:'Jy;> 



5- [6-757-8- (2-tfUv;P) - 9 H-9 -7°UX,>H - 2 - \L 
'Jyy-JH 50mg, h 'J A ;* h * > K 1 33mg<J: 3 Vlt* ^;i^306uL<7> * * / - 
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'H NMR (400MHz. DMS0-d 6 ) & ppm: 3.44 (1H, s). 6.43 (1H. d. J=9. 2Hz). 7. 
42-7.47 (2H, m), 7.53 (2H, brs). 7. 96-8.02 (2H, m). 8.16-8.12 (2H,m), 
8.49-8.50 (2H. m) ; MS m/e (ESI) (MH 1 ) . 
6 1 

2- (3-7MD7i-jH -3- (6-* h^>- 3 - bf'J 5?JW) -3H 
~ f f4. 5-bl H'Jy> 



(l) N- (6-* h^v-3-h!'Jv;i/) -N- ( 3 K □- 2 - tf 'J 22k) 
75> 



2-^DD-3-- hofcf'JS»15g, 5-757-2-^ h*-> fcTU V>\ 1. 
7g<h^^'J^A26. lgO^T^U^ATS F 150mUg?fc£^rST'4B#fyi 2 5 

fee 

(2) N2- (6-^ h^->-3-b°'J : sM -2. 3-h°'Jy>y7$> 
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N— (6-/ h + ->-3-tT'J^;U) -n— o-- ha-2-tr , j> J ;w) 
7^ >9. iOg£ i o%y\°7v^A^-^>l»*ig©^^/-;u^Mx^;KD 

lftl (200BL)«^*iiS«:**T, m&T 1 2HK2 0»bfc. 5Jt>^£$l 
g(57%y.)£ttfc. 

N 2 - ( 6 v- 3 - tfU =/M —2, 3 - 1° >J y>y7 5 >2. 

5g, 3 -7MD^>X7^ft Kl. 24mL£llF&3. 3mL©^^y-^25mL^^ 

T3@#&LT®fe£il%£#fc. #bnfc^ B B B ^|{I»7K^k^ (III) 2. 06g 
(DX^y-;U25mL5i«^^STjbP^, 9 5 ST 1 TO 3 0 KJS 

Kl4b&tt<Dftlft&l&Aftl. 80g(48%y. ) 
H^j 6 2 

5- [2- (3-7MD7i-;P) -3H — U. 5-bl tf U 2 

>-3--r;ui — 2 — hru s^y — ^ 




2- (3-7MD7I-JW -3 - (6-/h + y-3-f'JvJl/) -3 
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H _^5^y [ 4t 5 -b] t°U 80g£4 7 %^k*^BS20mL©^«* 
1 0 0«T3*M3 5#&#Lfc. R«8£tta>6*ET**S*bT*»ft 

* * j -)vzm ^T&&zm%t LTmmt&wmm®&&&® 1. 07g m%y. ) 
mmm 6 3 

S- T2- (3-7MQ7X-JV) -3H- f $ U, 5-b] bf'Jv 
>~3-^;i/l -l-*?-Jl/-l. 2-vbFD-2-h°U>V> 



5- [2- (3-7JU^07x-;P) -3H- <=*V [4, 5-b] tf'J 
v?>-3--rjU] -2-h:'J> ! y-;i/250nig, ^HJ^A* b*->K177mg<h3 
VittT-MObulV)*? J— iVirh7k HD77>©lJtl (lOmL) 

vX^;UX-x;U^fflV^TMIXtTlilB^-&^©^fe^ H B B t)160ing(61«y. ) £ 

'H NMR (400MHz. DMS0-d 6 ) & ppm; 3.46 (1H. s). 6.51 (2H. d. J=9. 6Hz), 7.3 
8-7.44 (2H. m), 7.55-7.59 (4H, in). 8.18 (1H. s). 8.23 (1H. d. J=8.0Hz). 
8.39 (1H. d, J=4.8Hz) ; MS m/e (ESI) (MH*). 
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1. -ASS; (1) 



R 1 




3) AD^r'y^f, 

4) BmS£W bTV>Tt>«£V>C 1~C 87)l*)Vm, sLtc\Z 

5) 5£-NR 4 R 5 (5£t, R 4 ^ c t^'RHS|WI-^^ma^ci:oT7jc^m^ C1-C8 
7)V*)im. t)L<«C3-C8yi707;^M?:f*W. 

1) Tklsl^, 

2) Aoy>if, 

3) 5£-NR 6 R 7 (SCt, R 6 43cklXR 7 liIWI-^feMll^oT7K^^> C2~C5 
JyJH, C1~C8 7;WH. t)L<fiC3~C8y^P7mS$l 
ftf ^^{iR^ck^Rnil^UTV^^^^-lt^^-pT^^n^ 

c 2 ~ c 5 £>£§*a<£>as#7 s y - (Dmmmmw^vxtuzmm 
&znx^xh£^c i~c47)\<*)\<MX'WWk2nx^x>b&^. ) > 

4) AD^JSH 1 , 7KK*> C l~C4 7^^S^Jt«C 3~C6->£D7 
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5) /\u?>m?, *KS*fcttCl-C4 7;i'^St?«»S^WTt)J; 
V>C 3-C S7)Vlr-)l&* 

6) AD^r^f, TKHSS^ttC l~C4 7;l^U2T*«&£nT^Tk«fc 
V>C 1~C 8 

lAC 1 ~c 8 7;m^->S^S*L> 

1) Any«, TKKSSfcttC l~C47JWWSTit^SnT^T i bJ: 

3~c 8 7;Mr-;nu 

ViC 3~C 87)Vtr-)im. 

3) Any>Bf, *KS*fcHC l~C4 7;^;U*Tfi^$nTViT : b e t 

4) ttJfcg£WLTV>Tt>«k^7U--;i'£» 

5) MmS^WUTViTfeJ;V^707 , J-;^, 

6) a) ADy>EfsfcttC 1~C 6 7)l3r)l&T*mm2tL-C^Tb£<, 

^V^^^v^STS^^nx^Tfei^C 1 ~C6 7JI/t;H. b- 2) 
B&g£WLWtt>J:^C 3~C 6 •>?D7JWI'-C 
Sfcttb- 3) 11ife££*rLTUT*>«kt>C 3~C6 P7;WUST'g$ 
StlT^TfeiVil. 2-yt HD-2-^7t°UyM, 

7) a) Any^JfeBC l~C6 7^STlt$nTUTfeck<, 

cklri*JU#4 i v^an?lt*$nT^Tt>J:^C l ~C6 7JWS, b - 2) 

Bj&2E£WLWCfc«fcl>C 3~C 6y^7D7^-C 

£fcteb- 3) C 3~C 6 y^D7MJHT*i^$nTl^yt KD#*7 
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8) a) /\ny>m=?£tz\ZCl~C67)V*)Vm-emM2n.T^T>b£<. 

«J:U*;U^->^St?lllft$nTViTfcJ:^C 1~C6 7M;H« b-2) 
tt^S^rWbT^Tfcct^C 3-C6y^D7;W-C l~C4 7MiH, 
£fcttb - 3) C3-C6 ->^0 7JU=^Jl'ST-^n-?nB^^nTV^vt: K 

Arte 

1) e&a^fcwT&j^TU-;^ 

2) IIl$ttT^Tt)i^AfD7U-JH, 

3) An^*>gf*fc6C l~C6 7;Wl'gT-g&$ftTl>Tt>«fc<, £b 
fcSHfcflHWC 1 ~C 6 7MMSfcliC 3 ~C 6 ->^D7^Mt'Ii 

4) AO^'ylf *fc«C 1 ~C 6 7MMtli$nT^Tt)i;< , £b 
fc»BWC 1 ~C 6 7JP4-;P*Sfc»iC 3~C 6 ->^D7;^MTI» 

Q*«tmttRI-Sfcttll3&:oTN*fcttCH***-r*. fib±ffi{Ci3^T, R' 
A* 4) Aoy>if, C 1 - C 4 7 WSSfcliC 3 - C 6 □ 

7)l^rJVmrm^nx^XhX^C 2~C 8 7^+-^*> 5) /\ay>nc 
^> *K**fcttC l~C4 7;Wl'gTtt&$nT^Tt>«}:^C 3~C 8 7 
)V>T-)Vm. *fc«6) ADy>ff, 7K&X£fcteC l~C4 7MiHT 
Ii^llTHTfc t fc^Cl~C8 7;i/^M^H R 3 te3) ADy>RT. 
7K&S££teC l~C4 7;WUST*S^$nx^T ! b e ):^C 1-C8 7M 

^ w $ n s& * s <a tt-t n b 0*?n%. 

3. R 3 fr\ 1) mm&^VX^Xh^^o7^-)im. 2) a) ADy 
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;vSTHift$nTv»Tt)«fcViC i~c6 7JWi'g> b-2) e&xsrWLT 

^T : b e fc^C3~C6">^D7JU+;i/-C 

fi^S*WbT^T ! b«t^C3~C 6->^D7;U+Jl/STiig|$nT^T*)«t 
Vil.2-S?t 3) a ) ADy>gfSfcttC 1 ~C 6 

7MJHTISi$nT^Tt><fc<, £bKgHMWb- 1) An^>«^ 

V^C 1~C6 7JWH, b-2) «JftS*WUTlr5Tt>«fcV»C 3~C6v^ 
D7;^-Cl~C4 7MiH, ££teb-3) C 3~C 6 is? a7)V=¥)l 
ST'f i^ntV^y t Kot+VfU 5 yJH, £fc&4) a) APy>g 
f SfcliC 1 ~C 6 7M^STgi$nT^Tt)«t < , MEWb-l) 

$nt^Tfe«k^Cl~C6 7WS, b-2) liMtUT^TtctH 
C 3~C 6 J/^D7Jl4JlrC 1-C4 7MJH. £fcteb-3) C3 — C6 
v^D7;^^ST^n^-n^^$tlTV^^h HDt+V*fcttf h5kH 

o v** v if 5 >?-^5i?*5»*« i xte 2 tcffiiR©^-* $ ^r/-;Wk-& 

4. R 3 #l) jl»SS*WUT^Tt>«kVilfU5;;WS, 2) BftS&WLT^T 
fc«fcV*l£U5>W£, 3) a) AO^>^fcttCl-C6 7MJHT'I 

MS^bT^Tfecfcl^J^^yMTli^nt^Tfeck^C 1 ~C 6 
7)l*)Vm, b-2) iiMtlWTfeJ:^C3~C6y^D7;WhC 
1~C4 7;U*;PS, £fctib-3) IM^LT^Tt)i;^C3~C6y 
^□7;i/+;i/ST*Blft$nT^Tt)«J:^l. 2-yk h'P-2-^V tf'J ^PS, * 

fcU4) a) /\a7>m^£tz\$c l-ceT^jimrmm^nx^xh^ 

Tfcil^M+yJUTli^nT^Tt) iUC 1 ~C 6 7JI/*JH> b- 
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2) fiftg£WUXV>Xfc«fc^C 3~C6y^D7J^-C 1~C47W 

5. Sfcttb-S) C3-C6 «>4m7;P*;W*T«»SftTV>5$>fcKP* 

6 . Ar#A D y >gfTti$ ttXV> S 7 i-JUT & 5§l 1 ~ 5 <D ^ 

7. R'*«SC-NR 4 R 8 (5£*K R 4 *5cfclXR 5 «|H]-^^ttffi^oX7jc«lgT, CI 

~c87)v*)im* t>u<tec 3-C8 s/*o7;i'*;i'**w*T**>. £fc 

tt^LX^S^^«fc-aiC^oT»ja*nSC2'-C5©tt»©!(l«7 

■c^*^wcb±<, $e>HAoy>^xM^$nx^xt)«kViC i~ 
C4 7;wvsxM^$nxvixt>«tVi. ) x*^it^i~6©vi-rn^~ 

9 . R'*«75 J SX\ R******^*?, R 3 ^* 1 ) 7kmm%tc\$C 1-C6C7 
^^SXg^^nx^XtJct^HUv^S, £fcte2) a) AD^r>Sft 
fcHC l~C6 7;U^SX*BJftSnx^Xt>«t<. S&fcSHMCWb-l) 

;\oy>e, ymm £ fc te&BIS £ * lt v»x *> £ i> * ->;HKT1Hfc 

$nT^Tt)J;^Cl~C6 7MJH, b-2) B&S£*rUXV>Xt>J:^ 
C 3~C 6 yi?07^-C 1 ~C 4 7;WU&, £fcteb-3) iSiftSSrW 
LXV>Xt>«fcHC 3~C 6 v£D7;WU£Tfi&£*lXlrvr*>«fc^l, 2-vt 
H tf "J vJU&X&£W3tig 1 ~ 8 (D^-ftl^ -StUIEffiOSg^-f 
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10. RWiyST. tf&7mm^T\ R ! Hi$Hf^Dy'>Ift'li 
2ftT^Tb£^C 1~C 6 7;^;PST"S^$nT^Tt)J:^l, 2-yh h*a 

1 1. R'#7i=/ST\ R^KSStC 4~C 6 y^D7^TJHTli$tl 
$trO>£7x -;i/ST-&£Bf 1 ~ 8 ©^m^-^{CHBm©^< 5 

v- ;wb£ £ it \t ats^w \zvt® s n* % * * n \t*n e> o*f nft. 

1 2 . EJnFo»j&> 5*tfn*»*9i 1 \ztm(nm^ $ y7-;wt£#j££ 

1 ) 5- [6-7 5 7-8- tt-7)l*U7 x-;w -9H-9-7U -i-* ?;m. 2-s? t 

2 ) 1- 12- [6-7 5 J -8- (3-7i^0 7i^JH -9- (2-7°n^=.)l) -9H-2-7U - 
1 3 . Q*5J:OT#£*K^ «rtt*-r*7'J >ft^«T**, 1 K1B 

14. Q £ «fc tfWrt*- C H *T 5 ^ > VW = 7- ;Mfc£fcT & £ , ft 

1 6 . tmm i ~ i swftifr i ®(ctB®(Disi^-r a yv-Mt&ys&iz 
it^omm^mzn^^n^h^^t^n^o^mm^M^t-t^mm 

1 7 . 1 ~ 1 swrtlfr 1 ^{i!B®(D^^< = ^7-;Mb£&*fc 
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1 8 . tmm 1-15 ©v>rna» i mizmmom^ $ yv-Mt^^tz 

1 9 . it im. i~i5 (D^tnfr imzmm^m^ ^ yv-jutsw^tz 
2 o . it*« i - 1 5 ovi-rn^ i mztmoffi^^ s $*v-;wfc£tt*fc 

2 1 . iit^ 1-15 (D^ftlfr 1 JKCEfcOKte'f 5 ^'/-;Wfc^**fc 

\t*omm^mzn®2nzm&zwt*nz<D*fa®tmm¥mz&®2n 

2 2 . TfE5£ 



r 2/^q^ nhr 3 
(A2) 

R 2 tel) tKSEH 5 -, 2) ADy>gf, 3) it — NR 6 R T R 6 £J;£/R 7 te|n] 
-Sfcttfflll^oT**^^* C2-C5 7yM, C1~C8 7M;H, 




n£5-7 5 7-1-^5^-2 UH)-t:U K> ya^i^ 




in 
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^juST-^&^nwc&^o ) , 4) j\ny>m^> tk^s, ci~c4 

7)V*)V&-£tz\*C 3~C 6 v^DJ^^STS^^tlTV^Tfect^C 2~ 
C8 7J^^S> 5) AD^>^T> 7K&g££teC 1~C4 7^JHT 
M^ttWtfccfc^C 3~C 8 7J^-JH, 6) AO^HC^ zK^g£ 

t>«fc^C 1 ~C8 7JPiryMML> 

fectV^C 3~C 87)V^-)Vm. 2) Aoy>^f, TK^S^fc^C 1~C4 
7;U^^ST"^^nTViTt)cfcViC 3~C 8 7;U^r-^S. 3) APy*>JE 
^, 7K&g£fcteC 1 - C 4 7JV^Htg^$nT^Tt)ct^C 1~C 8 7 

j^jn, 4) mmm^Lx^xh^7v-)i&, 5) g&ss^LTu 

Tt><tV^x07'J-^S, 6) a) J\a>?>m?*tz\tC 1~C6 7;W 

«SS^WLT^T : foJ;V^;U^^>';U*T-m^^nT^Tt)ck^C 1~C 6 
7J^JH, b-2) Mm-S^bTViTt)J:^C3~C6->^o7;Wl'-C 
1~C4 7J^JH. £7cW:b-3) Iil^LT^Tfc<k^C3~C6y 
^ □ 7J^JHTIi $ nt^T *> «fc 2-i/ 1 H V tT U 

7) a) Aay>Rf$fciic i~c 6 7;^;us-rf«^$nrviT ! tct<> 

M+yJUT'li^nt^Tfect^C 1 ~C 6 7J^;H, b-2) g&S 
^Wbwc&cfc^c 3~c 6 ->^o7;u+;u-c 1~C4 7;U^;PS> Sfctt 
b- 3) C 3~C 6 y^D7^HTli$nTl^yk KD#*7tfU 5 

v;us, ££&8) a) Aoy>ig^£/ttec i~c6 7;wPST^&£n 
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b-2) Blfta*WLTViT i bJ:V>C3~C6^^a7;WW-C 1~C4 7JV 

*/tttb-3) c 3~c 6 y^oj^^STf n-?nii$nt^ 



'J (A2)£, -«^ArC0X (5£4», XttAD^lC^*, Artel) 

3) Any>JR? > *fcttC 1~C 6 7Jl'*;l'g"ee&£ftWTt>J: 
< SSiE^tfC 1 ~C 6 7)l*)l&£tz\$C 3 ~C 6 ->^n7M^iTl» 

snT^s^vtru^w*, *fci*4) Any>jRMfcttc i~c6 7;u 

^gTS&SnWTfc^g&Ig^tfC 1 ~C 6 7^^S^fc«C 3 ~ 

c6->^D7^^;i'STM^$nTv^^-^vt:u^v;us$:^ | *'r^. ) t 



(A3) 

1A R\ R\ Ar, QfcilfltoM&EJfciltcKI Dgfc-tn-Ttt&irrs. ) 

T^^ti-57 ->;u7 s y tr u v >ti^ (A3) * fc a*©* t> t < e> <z>* 
2 4 . TiE-asa 
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2*137^/ t:U v>!i^(A2) <h, -^ArCOX (5t<K x, Ar«ie^«tc 



R 2/^ Q ^ NHR 3 
(A3) 

IA R 2 , R 3 , Ar, Q&XU^mmTEmizWlVM&^ft^ftMM-rZo ) 

Ti$n^»7y^7$; tru (A3) *fctt-t©**> u< n-ttis©* 

2 5. R 3 #N-C 1~C 8 7;WP-2-^Vt;U y-;HT^5!l*«2 3£ 
fc«2 4E«©7->;P7 5 / S?>SMH*: (A3) $fctt-€-©£fcb< 

2 6 . Tte-$5£ 



R 2/\ Q /\ NHR 3 

(A3) 

L\ R 2 > R\ Ar, Q^cklA'^MI^tt^lwl^S^^n^n.m^-r^o ) 
T^$n^7v;U75/k'Uv ? >IH^(A3) £P0C1 3 #£T, K5R5l6$-e-*C 
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L 1 

w ^ — -N 




1 X >~ Ar 



R Q 

(A4) 



R 3 



2 7 . 

L 1 H Ar 

xV A 



(A3) 

ix r% r 3 , Ar, Q^cfcm'^Huie^tt^iwica&^-n^nsft-rs. ) 

7 ->;i/7 S / fcT U v >S§i*# (A3) £i£&#£T&5 tt7 5 
y tf U 5;>«*#: (A3) ©ttHSteffllvf, £ tZ&mt?2>, 

L 1 



xV^ 



R 3 



(A4) 



IX R% R\ Ar, Q*5«tOTiH9i5^«tisii;s^-?-n-6ns»*-rs. ) 

T'S $ n-5 < = W \L U v (A4) £ fc \t^(Di& t> L < te-t ft b ©7jc*0$J 

©gS3a£fc. 

2 8 . 
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(A3) 



2 9 . R 3 ^*N-C 1 ~C 8 7 )V*)\r-l-ttV f'J v-;U*T*Sfl!*^24ttVi 
L 2 8 ffi«C!H 5 ^/f U ~J (A4) *fctt-£-®ifi L < te^n e> 0*?P 

3 o . tib-^^: 



rZ^CT^NHR 3 
(A2) 

(a*, l', r 2 > r 3 , Q*«kOTjgj«E««fc:iRii;s*^n-e r n*i*r*. ) t*^ 

Sn*75y tTU tt2)t, -&itArC0X (5t«f, X. ArttWE3£«K: 





116 



WO 01/02400 



PCT/JPOO/04358 



L 1 




(3*, L 1 , IK R 3 , Ar, Q&±ZM\mf£7£mzmKm& J ttl-ZtiMi*1rZ>. ) 

T^sns-r s^/tru (A4) l< tt*n&©*»* 

©§S!ia:5i£. 

3 1. 7 5 y t: 'J 5? >R*fls (A2) * 7 7 h EfSTM 5 W fcf U v >tj§HI 
#{A4) l:i<^tS»att5«*S3 OHH*©-f 5^/trU^>»»#t\4) 

3 2 . TK-«5£ 



L 1 




(A4) 



(5$+, L', E R 3 , Ar, Qfe t tl^«H?il2^«{ciWlUS^^n^nm'*T-5. ) 

t& s n* -r s *v e u v > fj!*$#: (A4) £75>^bT - 

NH 2 

R 3 

(A5) 

(3t+, L', R 2 , R 3 , Ar, Q^ctOTttiiSB^StcllHlC-S^^n^n^-r-g). ) 

7 = j <* 5 *v e u (A5) t> l < n-tn e> © 
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3 3 . RWN-C 1 ~C 8 7)V*)]r-2-ttV&) 5?ZJUST**»#E 3 2 IB 

m<D7 *vtf u s J>mmw (as) *fctt-tot6%> l < tt-tn6o*»» 

3 4. TIS-i5^ 



R'ttD ^mm^* 2) 3) ;\ny>m^ 4) tii^ti 

y>»?-T1I»£ttTV>Tfc J:V>C 1 ~C 4 7^JHTlI$nTUTt>i: 



7kh'ot7y^M;t»U R J , Ar, Q*3«kOTiHtf?2^«tC|SH;SS:-tn-€ r 




o 
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(C3) 



X^C 3~C 6y^07MJV-C 1-C4 7J1/+JH, ^fcteM^S^WLT 
^Tfei^C3~C6y^o7MM»U R', it 



3 5 . mm^±^nm(Dm^ i ~ 1 5 ©vi-rn^ i mztm.omtt'i s ^* 

3 6 . mmm. mmm^mm, mmm^mm^x\tmmm 1 ~ 1 5 ©v>r 
sw^racD^iatzffl v^^-*^ i~i5 (Du-rn^ 1 m^tmo^^ 
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Continuation of Box No. II of continuation of first sheet (1) 

There have been publicly known benzimidazole, imidazopyridine and purine 
compounds represented by the general formula (I) wherein Ar is aryl such as 
halogenated phenyl or the like; R 1 is amino or the like; R 3 is aryl, heteroaryl, 
substituted alkyl, alkenyl, or the like; and drug compositions containing 
some of the compounds as the active ingredient. Thus, the chemical structure 
of the general formula (I) in itself is not considered to be a special technical 
feature for the invention. 

Accordingly, this international application includes at least eight 
inventions : 

among the compounds represented by the general formula (I), 

. compounds wherein R 3 is alkyl, alkenyl, or the like 

. compounds wherein R 3 is phenyl or substituted phenyl, 

and according to the classification of R 3 as set forth in claim 4 

. compounds wherein R 3 is (substituted) pyridyl 

. compounds wherein R 3 is (substituted) pyrimidyl 

. compounds wherein R 3 is (substituted) 1 , 2-dihydro-2-oxo- pyridyl 
. compounds wherein R 3 is (substituted) dihydrooxopyrimidyl , 
and processes for the preparations of the compounds; and 
. 5-amino-l-methyl-2 (1H) -pyridone oxalate, and 

. adenosine A2 receptor antagonists and drug compositions for the treatment 
of diabetes mellitus and complications of diabetes , containing the compounds 
of the general formula (I) as the active ingredient. 
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article l7(2Xa) for the following reasons: 



^ Claims Nos.: 35 

because they relate to subject matter not required to be searched by this Authority, namely: 

Claim 35 pertains to methods for treatment of the human body by therapy, 
and thus relates to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1(iv) of the Regulations under the PCT, to search. 

2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box 11 Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
See extra Sheet 



1. I""! As all required additional search fees were timely paid by the applicant, this international search report covers ail searchable 

claims. 
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